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ABSTRACT

This report represents a continuation of the monitoring program for the Wertheim National
Wildlife Refuge (WNWR) Water Management Demonstration Project ("Wertheim Project"). The
project was initiated in 2003 as part of the Suffolk County Vector Control and Wetlands
Management Long-Term Plan. The study area is part of a tidal wetland complex that consists
primarily of high marsh, intertidal marsh and associated freshwater wetlands and tidal creeks.
These wetlands had been ditched for mosquito control in the 1930’s, with some of the ditches
later being plugged as part of earlier restoration efforts. The project was intended to limit or
reverse the impacts of ditching and invasion of the marsh by Phragmites while also reducing or
eliminating the need to apply pesticides to control mosquito larvae. The marsh alterations
included filling of mosquito ditches, creation of tidal channels, creation of shallow tidal
connectors, creation of marsh ponds and deposition of excess marsh soil in a thin layer on the
marsh surface ("back-blading"). Many of these techniques have been used in other settings as
part of Open Marsh Water Management (OMWM) to control mosquitoes, but the primary
purpose of this project was to demonstrate the use of these techniques to restore natural resource
values in a ditched wetland. The study design involves two managed areas (Areas 1 and 2) and
two reference or "control" sites (Areas 3 and 4) and a Before-After-Control-Impact (BACI)
design. The monitoring program has been in place for 5 years, with 4 years of post-projeet data
for Area 1 and 3 years of post-project data for Area 2. The information collected to this point
indicates that typical marsh habitats and native flora and fauna have replaced the ditched marsh
and some of the Phragmites in the managed areas, and that the need for pesticides to control
mosquitoes has been drastically reduced. The reference habitats have exhibited little change,
indicating that the observed changes in the managed areas are the result of the management
efforts. This report includes a new, geospatial analysis of the mosquito larval data designed to
improve understanding of the effects of the management on the distribution of the larvae in time

and space.
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EXECUTIVE SUMMARY

Introduction

The Wertheim National Wildlife Refuge Water Management Demonstration Project is a joint
project between the US Fish and Wildlife Service and Suffolk County. The overarching goals of
the project have included the following: 1) to reduce mosquito production and pesticide usage by
employing Open Marsh Water Management (OMWM) techniques, 2) to maintain or enhance
fish and wildlife biodiversity and habitat, 3) to achieve acceptable ecological marsh function as
measured by wetlands plant succession, and 4) to reduce the vigor and extent of the invasive reed

Phragmites australis.

Four areas were delineated for the project to utilize before-after-control-impact (BACI) design,
which allows comprehensive statistical assessment of the project outcome. Two treatment areas,
Areas 1 and 2, were the impact locations subjected to OMWM (ponds and connectors), marsh
surface restoration (filling in mosquito ditches), and Phragmites control (tidal channels). Area 1
was treated in March 2005, and Area 2 was treated in February/March 2006. Two control areas,
Areas 3 and 4, were not modified and retained parallel grid ditches. All 4 areas were monitored

before and after the modifications in the treatment Areas 1 and 2 had been carried out.

The project evaluation consisted of monitoring physical, chemical, and biological parameters.
For 2008, the physical parameters included marsh water table height; the chemical parameters
included pore water salinity; and the biological monitoring included marsh vegetation,
mosquitoes, nekton, and birds. For 2008 report, the analysis focused on 2008 data for all
parameters with the exception of mosquito larval data, which were assessed over the study

period from 2004 through 2008.

Water Table Height

Salt marsh water table height was measured eleven times from May through October of 2008 and
compared to determine the effects of treatment, area, and each sampling station. The treatment
effect on water table level was not statistically significant, and no significant differences were

found among the four areas suggesting no impact of marsh alteration on water table height in

2008.
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Pore Water Salinity

Pore water salinity was measured eleven times from May through October of 2008 and compared
to determine the effects of treatment, area, and each sampling station. The treatment effect was
not statistically significant, however, there were significant differences among the four areas.
Pore water salinity in Area 1 was significantly lower compared to other areas, followed by pore
water salinity in Area 4. Areas 2 and 3 had the highest pore water salinities, which were similar
to each other. These findings suggest that in 2008 marsh alteration had no impact on pore water
salinity, which varied depending on other factors such as upland location (Area 1) or significant

freshwater input (Area 4).

Marsh Vegetation

The marsh vegetation was sampled by 4 different methods each conducted once in 2008: quadrat
sampling, biomass sampling, marsh vegetation composition (aerial photography ground-
truthing), and surface photography. Vegetation quadrat sampling quantifies plant species
community at 88 sampling stations throughout the 4 areas. Plant community composition was
compared between treatments and among the four areas. Plant community composition was
similar between treatment and control marshes, but differed among the four areas with Area 1
significantly different from the remaining three areas, which were similar to each other. Six plant
species contributed approximately 70% of the observed dissimilarity between Area 1 and Areas
2-4. Spartina alterniflora (smooth cordgrass) had smaller percent cover, while Schoenoplectus
pungens (common threesquare), Spartina patens (salt hay), Distichlis spicata (spike grass),
Schoenoplectus robustus (sturdy bulrush), and Solidago sempervirens (seaside goldenrod) had
larger percent cover in Area 1 compared to all other areas. In addition, Area 1 had a larger
percent cover by dead Phragmites compared to all other areas, and smaller percent cover by live
Phragmites compared to Areas 3 and 4. These findings suggest that Area 1 had smaller percent
cover by low marsh vegetation (i.e., smooth cordgrass) and larger percent cover by high marsh
vegetation (other plant species). High marsh vegetation in Area 1 was also more diverse

compared to other areas.

Vegetation biomass was sampled at either 44 (above ground) or 22 (below ground) stations and

compared between treatment type and among the four areas. For above ground biomass, the

-3



Suffolk County Vector Control and Wetlands Management Long-Term Plan Task 12
Wertheim NWR Water Management Demonstration Project 2003-2008 October 2009

treatment areas (Areas 1 and 2) had significantly higher total biomass compared to the control
areas (Areas 3 and 4). More live biomass was found in the treatment Areas 1 and 2 compared to
the control Areas 3 and 4, whereas the proportion of dead biomass was similar among the 4
areas. In addition, the treatment Areas 1 and 2 had significantly higher below-ground biomass
compared to the control Areas 3 and 4. These findings suggest that marsh alteration had a

significant positive impact on vegetation biomass in 2008.

Marsh vegetation composition was assessed by ground-truthing aerial photography to create
2008 vegetation maps for qualitative trend analysis. The 2008 maps showed a decrease in the
extent of Phragmites in Area 1 and a higher percentage of the mix of high and low marsh
vegetation in Area 2 compared to those in 2007. Both Areas 3 and 4 were subjected to
Phragmites removal by USWFS using herbicides and physical alterations such as mowing in
2007-2008. Accordingly, the map of Area 3 showed both the removal of Phragmites and the re-
appearance of high marsh vegetation in the northern portion of the area. The map of Area 4

showed very extensive Phragmites removal by physical means.

Marsh vegetation photographs taken at the surface level to visually document the status of marsh

vegetation were taken at 29 permanent photo-stations and are attached to this report.

Mosquito Larvae

Mosquito larvae sampling was conducted by monthly transect sampling at 88 stations and by
weekly targeted sampling. The mosquito data were analyzed for the entire study the period from
2004-2008 using a combination of parametric statistics and geostatistical methods. The
frequency of finding mosquito larvae in the treatment areas (Areas 1 and 2) was reduced by
~70% resulting in a loss of spatial larval clusters compared to those found in the control areas
(Areas 3 and 4), which remained virtually unchanged throughout the project. This effect was
observed directly following OMWM treatment and remained significant throughout the study
period. The greatly reduced frequency of finding larvae in the treatment Areas 1 and 2 led to a
significant decrease (~44%) in the number of times when the larviciding threshold was reached
in the treatment areas. This reduction, in turn, resulted in a significant decrease (~74%) in the

number of larvicide applications in the treatment areas (Area 1 and 2) post-modification. The

-4
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remaining larval habitat in the treatment areas had a different geographic distribution and was
largely confined to the restored marsh surface (i.e., filled-in mosquito ditches); however only

approximately one-fifth of the restored marsh surface supported mosquito production.

The treatment Areas 1 and 2 consistently received significantly fewer larvicide applications
during the post-modification period. The differences attributable to OMWM were not only
detectable, but statistically significant despite the confounding effect of continuing larvicide
applications in control areas. Control areas supported higher mosquito production despite
retaining intact grid ditching and being subjected to 3-4 times more larvicide applications than
did the treatment areas post-modification. Thus, the OMWM component demonstrated its
potential to largely replace chemical control and marsh-wide parallel grid ditching for effective
larval mosquito control in the context of integrated marsh management including marsh

restoration and invasive species control.

Nekton

Nekton (fish and shrimp) was collected three times in 2008 and compared to determine the
effects of treatment, area, and each sampling station. Four different parameters were used for the
analysis: average density, species richness, size of dominant nekton, and community

composition.

Nekton density (i.e., abundance) did not differ statistically between the treatment (Areas 1 and 2)
and the control (Areas 3 and 4), as well as among the four areas. This finding suggests that in

2008 there was no evident impact on nekton abundance due to marsh alterations.

Species richness in the treatment Areas 1 and 2 was significantly higher than that in the control
Areas 3 and 4, whereas the area effect was not statistically significant. This finding suggests that

marsh alteration had a positive impact on nekton species composition in 2008.

Two dominant (i.e., the most abundant) species were selected for body size determination:
Fundulus heteroclitus (mummichog) and Cyprinodon variegatus (sheepshead minnow)

represented approximately 63% and 15% of the total collected in 2008. For both species,
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treatment and area effects were not statistically significant, whereas the sampling station effect
was significant. Therefore, the variability among different stations was greater than the
variability among different areas or between the treatment and the control. This finding suggests

that in 2008 there was no impact on dominant nekton body size by marsh modification

Nekton community did not differ between the treatment and the control marshes or among the
four areas. F. heteroclitus (mummichog) predominated in all areas with no statistically
significant differences among the four areas. The second most abundant nekton species, C.
variegatus (sheepshead minnow), was not found in Area 4. Other nekton species were better
represented in one or two areas, e.g. Menidia spp. (silversides) in Area 2, Palaemonetes spp.
(marsh shrimp) in Areas 2 and 3, and F. [uciae (rainwater killifish) in Area 4. These findings
suggest that marsh modification did not have an impact on nekton community composition in

2008.

Birds

In 2008, the surveys of the bird population were conducted once in the winter and three times in
the summer. Avian data were analyzed by guild (a group of species that occupy similar
ecological niche) using average guild density and average guild percent composition per

sampling station.

In terms of guild density, the guild community did not differ among the areas or between the
treatment and the control marshes. In terms of guild percent composition, the guild community
did not differ among the areas or between the treatment and the control marshes. There was a
significant difference between the seasons, winter versus summer, with ~46% of the difference

accounted for by higher Passerine guild abundance during summer.

These findings suggest that there was no impact of marsh modification on bird guild density or

relative abundance in 2008.
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Discussion
The project has dramatically reduced the spatial extent and frequency of finding mosquito larvae
in the managed areas resulting in a significant decrease in mosquito production and number of

required larvicide applications compared to reference areas.

Ecological function as measured by water table height, soil salinity and measures of plant
community biomass, production and species composition were all either similar in the managed
versus reference area or were improved by the marsh alterations. The managed areas were
revegetated with a diverse array of native, high marsh plants. Live biomass was higher in the
managed areas versus the reference sites. The higher below-ground biomass in the managed
areas is especially worth noting, since this is the portion of the plants that survives from year to

year and helps stabilize the marsh surface.

In terms of fish and wildlife habitat and diversity, the managed areas clearly support populations
and diversity equal or superior to the reference areas. The main statistical difference between the

managed and reference areas was and increase in nekton species richness in the managed areas.

The extent of Phragmites has been reduced in the managed areas, also in keeping with project
goals. This aspect of the project will become more difficult to evaluate in the future, since
USFWS has initiated a program of Phragmites control on the Refuge (including all four project

areas) utilizing herbicides and physical removal of the dead stalks.

In summary, the project appears to be meeting it goals to this point, the immediate post-
construction phase. Further monitoring will take place to evaluate whether these changes are
sustained over time. The lessons learned in the course of this project should be considered in

future projects of this kind in Suffolk County.
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AUTHORS NOTE

Monitoring for the 2008 Wertheim Water Management Demonstration Project Report was
conducted by Mary Dempsey (Suffolk County Department of Environment and Energy),
Dominick Ninivaggi, Tom Iwanejko, and Ilia Rochlin (Suffolk County Department of Public
Works, Division of Vector Control), and Alex Chmielweski, Azucena Ponce, and Andy Hinickle
(USFWS). Data analysis and report writing were carried out by Ilia Rochlin, Tom Iwanejko,
Mary Dempsey, and Dominick Ninivaggi. The report was reviewed by Dominick Ninivaggi
(Suffolk County Department of Public Works, Division of Vector Control), Walter Dawydiak,
P.E., J.D and Kim Shaw (Suffolk County Department of Health Services), Suffolk County
Department of Environment and Energy, and Michelle Williams (USFWS).

New York State Department of Environmental Conservation (NYSDEC) permit number 1-4722-
00392/00038 requires that an annual report of monitoring efforts, data, and analysis is produced.
Previous data reports were submitted to NYSDEC for: Year 1 (2003), Year 2 (2003- 2004), Year
3 (2003-2005), Year 4 (2003-2006), and Year 5 (2003-2007).
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1.0 Introduction

Wertheim National Wildlife Refuge (WNWR) Water Management Demonstration Project
("Wertheim Project") was initiated in 2003 as part of the Suffolk County Vector Control and
Wetlands Management Long-Term Plan. This integrated marsh management project was
designed to include two components — Open Marsh Water Management (OMWM) and marsh
restoration. The OMWM component aimed to decrease pesticide usage for mosquito control by
reducing the number of mosquito breeding sites, reduce the frequency of mosquito breeding, and
to effectively control mosquito populations through biological control by native fish. The marsh
restoration component aimed to maintain or enhance biological diversity, avian biodiversity, and
fish habitat values; to reduce the vigor and extent of the invasive plant species Phragmites
australis; and to achieve acceptable ecological function (as measured by wetlands plants
succession). The overarching goal of the Wertheim Project was to demonstrate that mosquito
management techniques such as OMWM are compatible with the U.S. Fish and Wildlife Service
(USFWS) mandate of protecting, preserving, and enhancing fish and wildlife habitat. USFWS
also requested that the project restore natural salt marsh features including tidal creeks and ponds
while removing many of the long, linear mosquito ditches. Wertheim Project locations are along
the east bank of the Carmans River, near its confluence with Bellport Bay, which is part of the
Great South Bay. Four areas were delineated for the project (Figure 1-1). Areas 1 and 2 are the
treatment areas where marsh alternations took place in 2005 (Area 1) and 2006 (Area 2). Areas 3
and 4 serve as the control areas where no marsh modification has occurred. USFWS serves as the
lead agency on the permit to conduct the water-management practices at WNWR. New York
State Department of Environmental Conservation (NYSDEC) Article 25 Tidal Wetlands permit
and a United States Army Corps of Engineers (USACOE) Nationwide General Permit Number
27 were procured prior to the Wertheim Project’s commencement. The NYSDEC permit is valid
for ten (10) years (January 10, 2005 — January 10, 2015). The monitoring protocol includes
physical, chemical, and biological parameters measured before and after the marsh alteration and
will be carried out during the 10-year NYSDEC permit period. The 2008 summary of monitoring
activities including locations, frequency, and sampling methods is listed in Table 1-1. This data
report focuses on analyzing the data collected in 2008, which is the 4™ year post-construction in

Area 1, and the 3" year post-construction in Area 2.
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0 1,000 Feet

Figure 1-1. Water Management Demonstration Project
Locations at the Wertheim National Wildlife Refuge
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Table 1-1. Wertheim Project Sampling Parameters, 2008

Parameter Sample Location Frequency Methods
Physical Parameters Sampling
Salt Marsh Water | All transect stations | May through October 2 inch abpve—ground PVC well at
: . . each station (USFWS/USGS
Table Height (88 stations total) Bi-monthly
protocols)
Chemical Parameters Sampling
Pore Water All transect stations | May through October | Soil probe and refractometer
Salinity (88 stations total) Bi-monthly (USFWS/USGS protocols)
Water Quality
parameters All four areas
(Dissolved (39 fish stations Spring, Summer, Fall | YSI meter
Oxygen, Salinity, | total)
Temperature)

Biological Parameters Sampling

Mosquito Larval All transect stations | May through Transects: Samples taken every
Sampling (88 stations total) September 15-20 meters along each transect
(USFWS/USGS protocols)

Transects Areas of standing Transects: Monthly

water throughout Targeted: Traverse marsh &
Targeted marsh Targeted: Weekly visually inspect pools and pannes
Vegetation All transect stations Annually (towar'ds Pqint intercept method (50 point
Quadrat (88 stations total) the end of growing grid for speciation)

season) (USFWS/USGS protocols)

Surface clip

(approximately 50%

of transect stations

. ) | Annually (towards

Vggeta‘uon 44 stations) the end of growing Root & stalk within dried mass
Biomass

Soil core (25% of season)

transect stations, 22

stations)
Vegetation Marsh Annually (towar'ds Ground-truth aerial photographs

. All four areas the end of growing

Composition

season)
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Parameter Sample Location Frequency Methods
Set photo stations in each area,
All four areas North, South, East, West
Vegetation Photo (30, 29 [2008] photo Annually in direction at all sites. NYS
Documentation j P September Guidelines: permanent fixed

stations total)

photo stations, 2 photos per
station

Nekton Sampling

All four areas
(39 fish stations
total)

Spring, Summer, Fall

Ditch nets and throw traps
(USFWS/USGS protocols)

Bird Surveys

All four areas
(17 bird stations
total)

Three times in
summer, once in
winter for a total of 4
times per year

Fixed points for bird stations (50
meter radius) and walking route
(Shriver, 2000) conducted from
sunrise to 11am.

Annual Wertheim Project Reports for 2003-2007, including yearly summaries and all data

collected from previous years sampling efforts are available from Suffolk County’s website:

http://www.suffolkcountyny.gov/health/suffolkvectorplan/

1.1 Project Background

Pre-treatment monitoring began in 2003 to establish a "Before-After/Control-Impact”
(BACI) design paradigm. BACI, along with associated statistical tests, is the basis for
determining the impacts of the treatment on Areas 1 and 2. The location of the proposed
alterations was identified by aerial photographs, mosquito breeding site maps, and
topographic survey, with elevations. The ponds were placed in low-lying areas, which are

near actual and potential breeding sites.

1.2 Project Goals

Wertheim is managed by USFWS. The latter agency works to maintain, and enhance,
habitat, wildlife diversity, and productivity. USFWS is dedicated to protecting the
Carmans River estuary for use by migratory waterfowl and other waterbirds. Its mission
is to "administer a national network of lands and waters for the conservation,
management, and where appropriate, restoration of the fish, wildlife, and plant resources

and their habitats within the United States for the benefit of present and future

-12 -



Suffolk County Vector Control and Wetlands Management Long-Term Plan Task 12
Wertheim NWR Water Management Demonstration Project 2003-2008 October 2009

generations of Americans". USFWS follows an interim guidance for mosquito
management on National Wildlife Refuges. Its draft policy declares that "we will allow
populations of native mosquito species to function unimpeded unless they cause a human
and/or wildlife health threat. While we recognize mosquitoes are a natural component of
most wetland ecosystems, we also recognize they may represent a threat to human and/or
wildlife health. We may allow management of mosquito populations on Refuge System
lands when those populations pose a threat to the health and safety of the public or a
wildlife population". In recognition of this mandate, Suffolk County is interested in
reducing the mosquito larval population. It has been determined that this goal can be
accomplished by various means, in particular, naturally by creating access to the larval-
breeding sites for fish predation. Features, such as tidal ponds, allow predatory fish
access to developing mosquito larvae, attract migratory wading and shorebirds for resting
and foraging, and increase salinity in the marsh to control the spread of the invasive

Phragmites australis (Phragmites), all at the same time.

1.3 Description of Project Site, Wertheim National Wildlife Refuge

WNWR is a 2,572-acre site, situated on the South Shore of Long Island, on the east and
west sides of the lower part of the Carmans River, in Shirley, Town of Brookhaven, New
York. The Carmans River, one of Long Island’s largest rivers, enters from the north,
meanders through the refuge, and empties into Bellport Bay, at the southern end of
WNWR. Bellport Bay serves as a tidal reference station for the Refuge. The tidal range
of Bellport Bay is quite low, at approximately -0.14 feet MLW to 1.10 feet MHW.
Within WNWR, the freshwater of the Carmans River mixes with the saltwater of the Bay,
forming a critical area for wildlife. This environment supports a remarkable diversity and
abundance of aquatic and wildlife species throughout the year. In addition, WNWR
provides suitable habitat for several NYS and Federally listed endangered and threatened
species. WNWR is a relatively flat area with very little change in elevation between the
Carmans and the upland area. Approximately half of the Refuge consists of aquatic
habitats including marine waters with seagrass beds, intertidal salt marsh, high salt

marsh, freshwater marsh, shrub swamp, and red maple swamp.
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1.4. Applicable Relevant Laws and Regulations

The lower part of the Carmans River has been designated under NYS law as a "Wild and
Scenic River" under NYS Wild, Scenic and Recreational Rivers Act, ESL Article 15,
Title 27. This law was enacted to encourage preservation and restoration of natural scenic
and recreational qualities. The project site is located in a Coastal Management area, and
subject to the Waterfront Revitalization and Coastal Resources Act. All lands within the
Wertheim National Wildlife Refuge are federally excluded from the New York coastal
area. The New York State Department of State (DOS) is in charge of state consistency
regulations. DOS reviewed the plan for Wertheim and determined that the activities are
consistent with the State’s coastal policies. There is no issue about consistency with a
Coastal Local Waterfront Revitalization Program (LWRP) since the Town of Brookhaven

does not have a state-approved LWRP.

The Carmans River has been designated as a Significant Coastal Fish and Wildlife
Habitat (SCFWH), which entails evaluation by DEC and designation by the DOS. But all
lands within the Wertheim National Wildlife Refuge are federally excluded from the New
York coastal area. Activities associated with restoration, enhancement, or establishment
of wetland areas, where the activities result in net increase in aquatic resource functions
and services, are covered under the ACOE Nationwide Permit 27. In order for USACOE
to issue its permit, it consults with the National Marine Fisheries Service (NOAA
Fisheries), relative to projects in areas designated as Essential Fish Habitat (EFH). This
assessment of such an EFH for the WNWR Water Management Project conformed to the
1996 amendments to the Magnuson-Stevens Fishery Management and Conservation Act
(see FR 62, 244, December 19, 1997). Activities on, or near, the Carmans River require
an EFH Assessment for the Northeast Fishery Council’s Coastal Pelagics and Northeast
Groundfish Management Plans. The Assessment in this case concluded that this project
would have little or no impact on any of the important marine and anadromous species
located in the EFH. No adverse effect on any of the fish species was found upon
evaluation of the project’s activities. NOAA fisheries approved the Assessment’s

findings.
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After the project was underway, USFWS completed its Comprehensive Conservation
Plan (CCP), which was approved in August, 2006. The CCP provides long-term guidance
for management of its Refuges and outlines goals, objectives and strategies to achieve its

purposes.

The stated goals are listed, and include, among others, the improvement of the biological
diversity and integrity of upland cover types to sustain high quality habitat for migratory
passerine birds. One objective under this goal is to "Restore and enhance bird
populations”. Another stated goal is to restore the biological health of aquatic habitats to
high-quality conditions on the Refuge salt marshes, bays, and tidal areas. Under this goal,
the stated objective includes the reduction of Phragmites, enhancement of "habitat
conditions for salt marsh sharp-tailed sparrow and seaside sparrow”, a reduction in

"insecticide use in marsh communities”, and "Shoreline restoration”.

2.0 Project Design

OMWM techniques were initially developed in New Jersey in the late 1960s (Ferrigno &
Jobbins, 1968; Ferrigno, MacNamara, & Jobbins, 1969). Other projects have been, and continue
to be, undertaken in other wetland areas along the northeastern and mid-Atlantic regions of the
United States (reviewed by (Wolfe, 1996)). OMWM projects have been previously conducted in
Suffolk County in the early 1980s, specifically at Seatuck National Wildlife Refuge. This
OMWM pilot study at Seatuck NWR was conducted from 1984 till 1987, with the Final Report
published in October, 1990. Seatuck is a one-hundred and ninety six acre refuge located in Islip.
The Seatuck OMWM project area covers approximately forty-nine acres of this Refuge. The
Wertheim water management project incorporates OMWM design elements that have been used
before, though in a larger scale than has ever been conducted before in Suffolk County. The total
acreage of the Wertheim project’s site, including two treatment and two control sites, comprises

approximately one hundred and fifty-seven acres.

In Areas 1 and 2, twenty-three tidal ponds with associated tidal channels and sills were created.

These ponds cover approximately 2.8 acres in a total area of eighty-seven (87) acres of these two
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treatment sites. In addition, nineteen existing ditches were filled with the materials dug out of the
ponds. The materials from these ponds also served to level mosquito-breeding depressions.

The project was designed with specifications for the ponds, whereby they serve as fish reservoirs
and bird habitat. The sizes of these ponds are recommended at a minimum of two-hundred
square feet, in surface area, and two feet, in depth, except where a narrower one is suggested for
certain ditches. This sizing method provides a refuge for fish during low tides. There should be
ten feet of slope on at least one side, and a 3/1 slope, with feathered edges. A pond of various
depths, and irregularly shaped, allows fish to survive in the deeper portions. At a deeper depth, it

is considered too deep for predation by wading birds. See Figure 2-1.

TYPICAL POND SECTIONS

Figure 2-1. Pond Sectional

Shallow, spur sills connected to the ponds were approximately six inches, deep, and six inches,
wide. Such depth is adequate to allow fish access, and prevent these spurs from drying out. Tidal
channels were cut approximately thirty-six inches, deep, and thirty-six inches, wide. Tidal

channels and shallow spur sills were designed with specifications that are outlined in Figure 2-2.
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Figure 2-2. Tidal Channel Sections and Sill Sections

Transects were identified across each Area, using USFWS/USGS protocols (James-Pirri, Erwin,

& Prosser, 2008). Twenty-four stations were established in each of Areas 1 and 2, and twenty

stations were established in Areas 3 and 4, for a total of eighty-eight marsh surface stations. Ten

nekton sampling stations ("fish stations") were established per Area in ditches, again using

USFWS/USGS protocols.

2.1 Areal

Area 1 is approximately forty acres. This area was treated from approximately March 1,

2005 through March 30, 2005. This treatment area has a dryer marsh surface than Area 2,

the other treated site. It also has more freshwater input than Area 2. As a result, Area 1

has greater coverage of Phragmites than Area 2. In the spring, Area 1 floods, resulting in

approximately two feet of water on the marsh. The original Area 1 nekton sampling

stations and the transect stations which remained intact after the construction area shown

in Figure 2-3. Mosquito larvae (transects), pore water salinity, water table heights, and
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vegetation quadrat were measured at the transect locations. The placement of the
project’s elements, ponds, tidal creeks or channels, sills, filled ditches, and backbladed
areas are shown in Figure 2-4. In this Figure, the inclusions of targeted mosquito larval
locations indicate the reason for the placements of these elements. Some of the filled
ditches precluded some nekton sampling locations. In addition, the new ponds also
provided opportunities for nekton sampling. The locations of the current nekton sampling

stations and transects are shown in Figure 2.5.

Y Fish Sampling Stations L.

¢  Transect Points

Figure 2-3. Area 1 Sampling Stations, Pre-Treatment
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Figure 2-4. Area 1 Overlay of Pre-Treatment Mosquito
Larvae Locations and Project’s Elements
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Figure 2-5. Area 1 Post-Treatment, Nekton Sampling
Locations and Transect Locations
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2.2 Area 2

Area 2 is approximately forty-seven acres in size. This area was treated from January 30,
2006 through March 30, 2006. Figure 2-6 shows the original Area 2 nekton sampling
stations and the transect locations, which remain intact after the construction. Mosquito
larvae (transects), pore water salinity, water table heights, and vegetation quadrat are
measured at the transect locations. Figure 2-7 outlines the Plan for the placements of the
ponds, the tidal creek or channel, sills, filled ditches, and backbladed areas. The
inclusions of targeted mosquito larval locations indicate the reason for the placements of
these elements. Figure 2-8 shows the placement of the new nekton sampling stations
post-construction and illustrates that the transect locations are intact in their original

locations.
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Figure 2-6. Area 2 Sampling Stations, Pre-Treatment
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Figure 2-7. Area 2 Overlay of Pre-Treatment Mosquito
Larvae Locations and Project’s Elements
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Figure 2-8. Area 2 Post-Treatment, Nekton
Sampling Locations and Transect Locations
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2.3 Area 3
Area 3 is approximately twenty-five acres. Area 3 was not altered and served as one of
the control areas. Sampling stations for nekton remain the same in this control marsh pre-

and post-construction. Refer to Figure 2-9 for the sampling stations in Area 3.

Figure 2-9. Area 3 Nekton Sampling Locations and Transect
Locations

2.4 Area 4

Area 4 is approximately forty-six acres. Area 4, like Area 3, was not altered and served as
the second control area. Nekton sampling stations remain the same in this control marsh
pre- and post-construction. The sampling stations in Area 4 are outlined in Figure 2-10.

From 2005 to 2008, USFWS conducted its Phragmites control program, which is not
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within the scope of this project. Out of all of the four areas, Area 4 was most impacted by
these efforts of Phragmites control. Refer to the Report Addendum for information on

this Phragmites control program.

Figure 2-10. Area 4 Nekton Sampling Locations and Transect
Locations
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3.0 Methodology

3.1 General Study Design

This study employed a paired BACI (Before, After, Control, Impact) study design
(James-Pirri et al., 2008). Four areas were selected that included two treatment marshes
(Areas 1 and 2) and two control marshes (Areas 3 and 4). The treatment marshes and
control marshes were sampled prior to any hydrologic alteration (Before) and after the
hydrologic alterations were performed on the treatment marshes (After: 2005-08 for Area
1 and 2006-08 for Area 2). In this BACI design, the practice of hydrologic alteration (i.e.,
OMWM and marsh restoration techniques) was the "Impact" and the unaltered control

marsh was the "Control".

To monitor the marsh parameters, five transects were laid out in Area 1 and Area 2, and
four transects were laid out in Area 3 and Area 4. The transect delineation followed the
procedure outlined in James-Pirri et al. (2008). Transects were plotted in the upland
portion of the marsh and extended towards Carmans River. The initial station location
was identified using a random number generator along each transect, and the stations
were located every forty meters from the initial sampling point. Thus, a total of twenty-
four stations were located in Area 1 and Area 2, and twenty stations were set in Area 3

and Area 4, for a total of eighty-eight sampling stations (Figure 3-1).
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Figure 3-1. Transect sampling locations
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3.2 Physical Parameters
3.2.1 Water Table Height Sampling Protocol

Water table measurements were collected following published protocols (James-
Pirri et al., 20028) using the eighty-eight groundwater monitoring wells set at the
sampling stations and sampling during low tide periods. These wells were
constructed from PVC pipes with a four centimeter diameter and seventy
centimeters in length. They were installed sixty centimeters below the marsh
surface. Holes were drilled into the pipe to allow water to percolate into the well.
The top ten centimeters of the pipe was left intact to prevent surface water from
entering the well. The wells were capped with PVC caps. They were located one
meter out from each of the eighty-eight transect stakes orientated west of the
transect line. The distance inside the well, from the top of the PVC pipe, to the
water level and the outer height of the well above the marsh surface were
measured using a meter stick. The height of the water table was calculated as the
difference between the height of the well above the marsh surface and the
distance from the top of the well to the water. If the water level was below the
marsh surface, the resulting value was negative; if the water level was above the
marsh surface (i.e., flooded marsh), the resulting value was positive. Water table
height sampling occurred every fourteen days between May and October, for a

total of eleven sampling events in 2008.

3.3 Chemical Parameters

3.3.1 Pore Water Salinity Sampling Protocol

Pore water salinity was measured at the eighty-eight water table height transect
stations, following published protocols (James-Pirri et al., 20028) during low tide
periods. A soil probe was inserted into the soil near the groundwater wells to
extract water from fifteen centimeters below the marsh surface. If no water was
obtained from the this fifteen cm depth, another attempt was made at thirty cm or
forty-five cm depths and recorded accordingly. A few drops of the extracted water

were placed on a hand-held refractometer and the salinity reading was recorded. If
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no sample could be obtained, a "dry" sample value was recorded. At the same
time the water table heights were measured, pore water salinity was measured for

a total of eleven times in 2008.

3.3.2. General Water Quality Sampling Protocols

At each of the fish stations, hand-held YSI multi-parameter meters were used to
collect salinity, temperature, and dissolved oxygen concentrations measurements
per James-Pirri et al. (20028). These measurements were taken three times in

2008 coinciding with nekton sampling.

3.4 Biological Parameters

3.4.1 Vegetation Sampling
Four methods were used to assess the marsh vegetation: vegetation quadrat
sampling for plant species composition, above and below-ground vegetation

biomass sampling, marsh vegetation composition, and photo stations.

3.4.1.1 Vegetation Quadrat Sampling Protocol

Marsh vegetation was sampled within 1m® vegetation quadrats that were
delineated at the 88 transect stations according to the established
procedure (James-Pirri et al., 20028). The point intercept method (50 point
grid) was used to determine cover type percentages. Five dowels
measuring one meter in length were marked with ten evenly spaced marks,
11.1 centimeters apart. The five dowels are placed parallel to each other at
a twenty cm distance. See Figure 3-2. Plant species at each mark were
identified and the total number of times each species found was tallied for
each quadrat. Live and dead vegetation were separated during the
identification process. In addition to plant species, other cover types
included algae, bare ground, water, and wrack (i.e., loose dead material on
the marsh surface). To obtain percentage cover type, the total number of

hits for each cover type was divided by 50. All eighty-eight transect
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sampling stations were sampled at the end of the growing season from
September 22nd till September 24th, when plants were full grown and thus
easily identifiable.
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Figure 3-2. Vegetation quadrat sampling dowels

3.4.1.2 Vegetation Biomass Sampling Protocol

The above-ground and below-ground biomass sampling method was
adopted from Allison, 1996). For above-ground biomass sampling, forty-
four (i.e., one-half) of the transect stations were selected randomly by
Area (Table 3-1). For below-ground sampling, twenty-two (i.e., one-

quarter) of the transect stations were randomly selected by area (Table 3-
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2). A 25.4 cm (10 in) diameter metal wire ring was cast in a haphazard

fashion from the selected sampling stations. All above-ground vegetation

within the ring was cut and separated into dead and live material. The

below-ground core samples were collected within the ring using a 20 x 8

cm (length x diameter) core sampler. Upon removal of the core from the

sampler, the length of the soil core was recorded to the nearest centimeter.

The soil core samples were rinsed with flowing water to remove all soil

material and the excess water removed from the remaining plant material.

The wet samples were weighed, and then dried in an oven at 105°C for

twelve hours. The dry samples were weighed and the resulting values were

used to calculate the dry weight vegetation biomass.

Table 3-1. Above-ground Vegetation Biomass Stations, 2008

Area 1 Area 2 Area 3 Area 4
2-00 1-40 1-00 1-40
2-40 1-120 1-80 2-80
2-80 1-160 1-200 3-00
2-120 2-00 2-80 3-40
3-00 2-40 2-120 4-80
3-40 2-80 2-160 4-120
3-80 3-40 2-200
3-120 3-80 3-40
3-160 3-120 3-120
4-80 4-40 4-80
4-120 4-80
4-160 5-00
5-00 5-40

5-80

Table 3-2. Below-ground Biomass Stations, 2008

Area 1 Area 2 Area 3 Area 4
3-200 1-00 1-00 1-40
4-80 1-40 1-80 2-80
4-160 2-00 1-120 3-00
4-200 2-80 1-160 3-40
4-240 5-40 1-200 4-80
5-00 4-120
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3.4.1.3 Marsh Vegetation Composition Sampling Protocol

Marsh vegetation composition map was created through ground-truthing
aerial photographs. An initial approximation of the vegetation composition
was made, characterizing the vegetation in terms of high marsh (areas
dominated by S. patens), low marsh (areas dominated by S. alterniflora),
mixed marsh (primarily low form S. alterniflora and S. patens), areas
dominated by the invasive Phragmites. These boundaries were then
ground-truthed, delineated on the aerial orthophotographs, and transferred
to the computer in ArcGIS environment. The 2008 sampling was
conducted in the fall, on October 20" and 21, at the end of the vegetative

growing season.

3.4.1.4 Photo Stations Sampling Protocol

Twenty nine permanent photo stations were established in 2004 for visual
documentation of any vegetation changes. See Figure 3-3. The placement
of the photo stations in Areas 1 and 2 were determined based on locations
of the proposed alterations and the use of aerial photographs. Where
possible, photo stations were located at the original fish stations, or at the
transect points. A six foot ladder was positioned at each photo station and
panoramic photographs were taken in four cardinal directions using digital
camera from approximately eight feet in height above the marsh surface.
The 2008 vegetation photographs were taken in October, near the end of

the vegetative growing season.
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500 1,000 Feet

Figure 3-3. Photo stations locations (green
dots). Area 4 is shown in the insert.
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3.4.2 Larval Mosquito Sampling Protocols

Immature mosquito stages (i.e., larvae and pupae) were sampled using a standard
mosquito dipper. The larval development stage or instars was determined in the
field and the data entered into a hand held Personal Digital Assistant (PDA) (Dell
Axim) coupled with a Global Positioning System (GPS) receiver (Holux GPSlim
236) to record precise geographic location of the sample. Custom designed
software installed on the PDA allowed entering additional parameters, such as
sampling type, habitat, presence of standing water, and comments. The results
were stored in the PDA memory and automatically transferred into a MicroSoft
Access database after each sampling event was completed. At least one
representative immature mosquito sample from each area was brought to the
laboratory for microscopic species identification. Two sampling procedures were
employed to collect larval data: sampling at transect stations (monthly) and

targeted sampling (weekly).

3.4.2.1 Larval Sampling at Transect Stations

A systematic sampling protocol (James-Pirri et al., 2008) was carried out
at the eighty-eight transect stations and points in between (i.e., at every
twenty meters). Larval mosquito samples were collected monthly (May
through September), four - five days following a high tide inundation to

maximize the chances of finding mosquito larvae on the salt marsh.

3.4.2.2 Targeted Larval Sampling

The second procedure utilized targeted sampling, a more common method
used by mosquito control professionals, whereby suitable larval habitats,
i.e., pools of standing water, were searched for across all four areas. These
surveys intended to be comprehensive, so the majority of potential larval
habitats within an area were sampled each time. At least twenty-five

samples were obtained per area per visit unless the marsh surface was
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either dry (no standing water) or completely flooded. Each area was
visited weekly for targeted sampling from early May to mid September, a

period corresponding to the active mosquito season in this region.

3.4.3 Nekton

3.4.3.1 Nekton Sampling Protocols

Nekton sampling was conducted following published protocols (James-
Pirri et al., 2008). Nekton was sampled using two habitat-dependent
enclosure sampling gears, each with three mm mesh netting. A one m’
throw trap was used to quantify nekton in salt marsh ponds in Areas 1 and
2 and a ditch net was used to sample mosquito ditches and tidal channels
in all four areas. The species abundance of nekton (fish and decapods) was
recorded at each station and total lengths were measured for fifteen
randomly selected individuals of each species (fish only). For fish species,
identification to species was attempted for each individual. In some
instances individuals could not be identified to species due to small size or
difficult morphology; these individuals were identified to the level of
genera. Water depth, water temperature, water salinity, and the amount of
dissolved oxygen (DO) were measured and recorded using a ruler and YSI
digital temperature/salinity/DO meters, respectively. In 2008, nekton was
sampled three times; in June (spring), August (summer), and October

(fall).

3.4.3.2 Nekton Sampling in Ditches or Tidal Channels

Ten ditch stations were set in Areas 3 and 4 and seven ditch/tidal channel
stations were set in Area 1 and six stations in Area 2, following the
alterations. A nylon ditch net with three mm (1/8 in.) mesh size was used
to sample ditches and tidal channels. See Figure 3-4. Each ditch net was
placed along both sides and the bottom to cover the entire width of the

ditch/tidal channel. The distances between the ditch net stakes were
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measured and recorded to calculate the sampling area. The ditch nets were

deployed for at least thirty minutes followed by quick retrieval of the gear.

Figure 34. ith e tocolect nekton

in ditches or tidal channels

3.4.3.3 Nekton Sampling in Ponds

Three pond sampling stations were set in both Area 1 and Area 2
following their alterations. Sampling at the pond locations was conducted
using published protocols (James-Pirri et al., 2008). A one m” throw trap
with three mm nylon netting was deployed from a randomly selected
position along the perimeter of each pond, and the catch extracted using a
dip net. See Figure 3-5. If no nekton was collected during the first attempt,
two additional attempts were made. If the three consecutive samplings did

not yield any nekton, the value of zero was recorded.
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Figure 3-5. Throw trap and dip net
used to collect nekton in ponds

3.4.4 Bird Sampling Protocol
Avian assemblage and use of the study site was surveyed using stationary sampling
points and walking points. A total of thirty points were sampled during each survey.

There were a total of seventeen stationary points and thirteen walking points. See Table

3-3 and Figure 3-6.

Table 3-3. Total Number of Bird Point Counts per Area

# of Stationary  # of Walking  Total Point
Area Area (ha)
Points Points Count
Area 1 5 4 9 16.0
Area 2 5 4 9 18.9
Area 3 3 2 5 10.7
Area 4 4 3 7 18.5
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Figure 3-6. Bird Stationary Monitoring
Points, Areas 1 — 4 and Walking Route
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Observers, using binoculars, recorded each bird observed or heard over a ten minute period and
the total number for each species. Distance to the observed bird was also recorded in twenty-five
meter intervals out from the stationary point to one hundred and fifty meters. Birds observed
walking between points were also noted. Birds that flew over the survey site during sampling
were recorded as well. There were a total of four surveys conducted in 2008; one winter and

three surveys during the summer. See Table 3-4.

Table 3-4. 2008 Bird Survey Effort

Season Dates Areal Area2 Area3 Aread
Winter January 1 — March 31 1 1 1 1
Summer | June 1 — September 5 3 3 3 3

Total Surveys 42 21 24 23

4.0 Statistical Data Analysis

Area and treatment were the two main independent variables used in the statistical analyses of
2008 data. There were four Areas numbered 1 through 4, with Areas 1 and 2 constituting the
treatment group (i.e., OMWM and marsh restoration) and Areas 3 and 4 constituting the control
group. An Analyses of Variance (ANOVA) using a nested model, areas within treatment
(treatment + area (treatment)) was used to determine differences between treatments (i.e.,
treatment effect) and among the four areas. For nekton length and pore water salinity, individual
sampling stations were also entered as a term in the model. If the nested term was significant,
then a Scheffe post-hoc test was done to determine which areas were significantly different. Data
were checked for ANOVA assumptions of normality, heterogeneity of variances, and
homoscedascity. If the assumptions were not met the data were transformed or ranked; non-
parametric tests (Mann-Whitney U and/or Kruskal-Wallis) with Bonferroni adjustment for

multiple comparisons were used as an alternative if the data did not meet the assumptions.

Community composition (nekton, vegetation, and birds) were compared by Analysis of
Similarities (ANOSIM) (Clarke & Gorley, 2006) to determine differences between treatment and

control (i.e., treatment effect) and among the four areas following the established protocol
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(James-Pirri et al, 2008). ANOSIM is a nonparametric analog to multivariate analysis of variance
(MANOVA) utilizing a multivariate permutation procedure that analyses both species
composition and abundance. The ANOSIM procedure calculates a similarity measure and a
similarity matrix that allows for the objective identification of samples (i.e., vegetation plots or
nekton/bird sampling stations) that have similar (or dissimilar) communities in terms of species
composition and abundance or percent cover. The Bray Curtis similarity metric was used to
create similarity matrices for both datasets. All pair-wise comparisons were summarized into a
test statistic using Clark’s R that compared between-group to within-group dissimilarities.
Clark’s R statistic ranges from 0 to 1, with 0 indicating communities were completely similar
and 1 indicating that communities were completely dissimilar. Monte Carlo permutation tests
were run 99999 times and were then used to derive p-values. Bonferroni correction was made
based on the number of comparisons being tested. The datasets were not transformed prior to

ANOSIM analyses.

For pair-wise comparisons that were significant, or had dissimilar communities, it is often
desirable to know what contribution the individual cover types or species made to the overall
dissimilarity. The proportion of the overall dissimilarity that was contributed by individual cover
types or species was calculated using the Similarity Percentages routine (SIMPER) and the Bray-
Curtis similarity measure (Clarke & Gorley, 2006). The outcome was a list of cover types or
species ranked in order of their percent contribution to the dissimilarity between significant pair-

wise comparisons.

ANOSIM and SIMPER tests were performed by Dr. MJ James-Pirri (University of Rhode
Island), who also provided generous assistance and advice with the interpretation and analysis of

the results.

5.0 Results
5.1. Physical Parameters

5.1.1 2008 Water Table Height
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Average water table level at each area was computed (Table 5-1) and compared
using nested ANOVA (treatment+ area (treatment)) + station (area (treatment)) to
determine the main effects of treatment, area (nested within treatment), and each
sampling station (nested within area and treatment). The treatment the nested area
terms were not significant (p=0.583 and p=0.131, respectively), while the nested
station term was statistically significant (p<0.001). These findings suggest that
there was no statistically significant treatment effect on water table level, and no
significant water table level differences among the four areas. The variability
among different stations within each area or treatment type was greater than the

variability among different areas or between treatment and control marshes.

Table 5-1. Average Water Table
Level (¢cm) and Standard Deviation

Water Table Level
Area (cm)
Mean SD
1 -5.3 6.7
2 4.4 7.4
3 -5.3 6.9
4 2.8 6.9

5.2 Chemical Parameters

5.2.1 2008 Pore Water Salinity

Average pore water salinity at each area was computed and compared using
nested ANOVA (treatment + area (treatment) + station (area(treatment))) to
determine the main effects of treatment, area (nested within treatment), and each
sampling station (nested within area and treatment). The treatment term was not
significant, p=0.776, while the nested area and station terms were statistically

significant (»p=0.001 and p<0.001, respectively). These findings suggest that there

-42 -



Suffolk County Vector Control and Wetlands Management Long-Term Plan Task 12
Wertheim NWR Water Management Demonstration Project 2003-2008 October 2009

was no statistically significant treatment effect on pore water salinity, but it varied
significantly among areas when the variability in pore water salinity among the
sampling stations was controlled for. Scheffe post-hoc test was used to determine
which of the four areas were significantly different at p<0.05 (Table 5-2). Area
I’s pore water salinity was significantly lower than that at the other three areas,
followed by Area 4, which was intermediate. Areas 2 and 3 had the highest

salinities similar to each other.

Table 5-2. Average Pore Water Salinity (ppt) and Standard Deviation.
Letters indicate Statistical Significant Differences by Scheffe Post-hoc Test.

Pore water salinity
Area (ppt)
Mean SD
1 14.3° 3.5
2 19.5° 6.1
3 18.8° 5.0
4 16.8° 7.2

To visualize pore water salinity distribution, average salinity values from transect
sampling stations were extrapolated over the four areas using IDW (Inverse

Distance Weighted) function in ArcGIS v. 9.2. See Figure 5-1.

-43 -



Suffolk County Vector Control and Wetlands Management Long-Term Plan Task 12
Wertheim NWR Water Management Demonstration Project 2003-2008 October 2009

ALINITY, ppt
4-7
7-9
9-12
12-14
14 -17
17-19
19-22
22-24

24 -26 0 500 1,000 Feet
26 -29 I T

Figure 5-1. Average Pore Water Salinity
Values (ppt) across all Four Areas extrapolated
from Transect Sampling Stations.

Pore water salinity values were evaluated using average standardized Z-scores,
which varied from exceptionally low (i.e., Z—score=-2) to exceptionally high (i.e.,
Z—score=2). The averaged Z - score values at each station were extrapolated over

the four areas using IDW method. See Figure 5-2.
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Figure 5-2. Average Pore Water Salinity Z-
scores, across all Four Areas extrapolated from
Transect Sampling Stations. The Standardized
Z-scores vary from -2 (exceptionally Low) to 2
(exceptionally High).

Locations with high pore water salinity variability were identified based on the
standard deviation (SD) values at each station and extrapolated to a map using
IDW method. See Figure 5-3. Higher SD values correspond to higher variability

in pore water salinity values over the course of the season.
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Figure 5-3. Pore Water Salinity Variability in
Standard Deviation (SD) Unit Values across
all Four Areas extrapolated from Transect
Sampling Stations. Higher Values
correspond to higher Variability.
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5.3 Biological Parameters

5.3.1 2008 Vegetation Parameters

5.3.1.1 Vegetation Quadrat Sampling

In each of the study areas, between ten to fourteen plant species were
identified (Table 5-3). Two new species were found for the first time in
2008: Polygonum ramosissimum (bushy knotweed) in Area 1, and

Cyperus filicinus (fern flatsedge) in Area 4.
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Table 5-3. Plant Species per Area 2003-2008
AREA 1
2003 (10) 2004 (9) 2005 (10) 2006 (11) 2007 (11) 2008 (154)

Phragmites australis
Distichlis spicata
Iva frutescens
Limonium carolinianum
Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens
Eleocharis parvula
Spartina alterniflora

Phragmites australis
Distichlis spicata
Iva frutescens
Limonium carolinianum
Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens
Spartina alterniflora

Phragmites australis
Distichlis spicata
Schoenoplectus robustus
Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens
Eleocharis parvula
Spartina cynosuroides
Spartina alterniflora

Phragmites australis
Distichlis spicata
Iva frutescens
Schoenoplectus robustus
Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens
Eleocharis parvula
Salicornia sp.

Phragmites australis
Distichlis spicata
Aster nemoralis

Schoenoplectus robustus
Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens
Eleocharis parvula
Spartina cynosuroides

Phragmites australis
Distichlis spicata
Iva frutescens
Aster nemoralis
Schoenoplectus pungens
Schoenoplectus robustus
Pluchea purpurascens
Solidago sempervirens
Spartina patens
Eleocharis parvula

Polygonum Spartina alterniflora Salicornia sp.
hydropiperoides Spartina cynosuroides
Spartina alterniflora
Polygonum ramosissimum
Aster subulatus
AREA 2
2003 (6) 2004 (7) 2005 (9) 2006 (11) 2007(13) 2008 (11)

Phragmites australis

Iva frutescens

Solidago sempervirens
Schoenoplectus pungens
Spartina patens

Spartina alterniflora

Phragmites australis

Iva frutescens

Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens

Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus robustus
Pluchea purpurascens
Schoenoplectus pungens
Spartina patens
Salicornia sp.

Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus robustus
Pluchea purpurascens
Symphyotrichum spp.
Schoenoplectus pungens
Spartina patens
Salicornia sp.

Spartina cynosuroides
Spartina alterniflora
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Phragmites australis
Distichlis spicata

Iva frutescens

Aster nemoralis
Schoenoplectus robustus
Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens
Eleocharis parvula
Salicornia spp.

Spartina alterniflora
Algae

Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus pungens
Schoenoplectus robustus
Pluchea purpurascens
Solidago sempervirens
Spartina patens
Eleocharis parvula
Salicornia spp.

Spartina alterniflora
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Table 5-3. Plant species per Area 2003-2008, con’t.
AREA 3
2003 (7) 2004 (7) 2005 (10) 2006 (10) 2007 (8) 2008 (10)

Phragmites australis
Distichlis spicata

Iva frutescens

Pluchea purpurascens
Schoenoplectus pungens
Spartina patens

Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens

Pluchea purpurascens
Schoenoplectus pungens
Spartina patens

Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus robustus
Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens

Spartina cynosuroides
Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens

Pluchea purpurascens
Solidago sempervirens
Schoenoplectus pungens
Spartina patens
Salicornia sp.

Spartina cynosuroides
Spartina alterniflora

AREA 4

Phragmites australis

Iva frutescens

Solidago sempervirens
Schoenoplectus pungens
Spartina patens
Salicornia spp.

Spartina cynosuroides
Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus pungens
Schoenoplectus robustus
Solidago sempervirens
Spartina patens
Salicornia spp.

Spartina cynosuroides
Spartina alterniflora

2003 (7)

2004 (7)

2005 (7)

2006 (8)

2007 (8)

2008 (10)

Phragmites australis
Distichlis spicata

Iva frutescens

Pluchea purpurascens
Schoenoplectus pungens
Spartina patens

Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens

Pluchea purpurascens
Schoenoplectus pungens
Spartina patens

Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus robustus
Pluchea purpurascens
Spartina patens

Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus robustus
Pluchea purpurascens
Schoenoplectus pungens
Spartina patens

Spartina alterniflora
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Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus robustus
Pluchea purpurascens
Schoenoplectus pungens
Spartina patens

Spartina alterniflora

Phragmites australis
Distichlis spicata

Iva frutescens
Schoenoplectus robustus
Pluchea purpurascens
Spartina patens
Salicornia spp.

Spartina cynosuroides
Spartina alterniflora
Cyperus filicinus
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Vegetation community composition was compared between treatments
and among the four areas using modified Braun-Blanquet cover estimation
classes. These classes are based on ranked percent cover for each species
or cover type (James-Pirri et al., 2008). The cover categories used were:
0=0%, 1=<5%, 2=5-25%, 3=26-50%, 4=51-75%, 5=76-100%. Vegetation
community composition was similar between treatment and control
marshes (ANOSIM, Global R=0.023, p=0.093), but different among the
four areas (ANOSIM, Global R=0.093, p=0.00005, Bonferroni adjusted
alpha=0.0083). Specifically, Area 1’s vegetation community composition
significantly differed from those in other areas, which were similar to each

other. Refer to Table 5-4.

Table 5-4.Vegetation Community Comparisons among Four Areas. ANOSIM Global R
Statistics and P-values for the Overall Model and for Individual Pairwise Comparisons (in
Bold if Significant at Bonferroni Adjusted Alpha <0.0083) are shown.

Comparison Global-R p-value
Area 1-Area 2 0.215 0.00001
Area 1-Area 3 0.191 0.0002
Area 1-Area 4 0.138 0.001
Area 2-Area 3 -0.022 0.791
Area 2-Area 4 0.049 0.06
Area 3-Area 4 0.032 0.082

Significant differences in vegetation communities were assessed by
SIMPER analysis (Table 5-5). Several plant species/cover types
contributed approximately 80% of the observed dissimilarity between
Area 1 and the remaining areas. Four species, Spartina alterniflora,
Schoenoplectus pungens, Spartina patens, and Distichlis spicata
accounted for approximately 50% of the observed dissimilarity. S.
alterniflora had smaller percent cover whereas S. pungens, S. patens, and

D. spicata had larger percent cover in Area 1 compared to all other areas.
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Two additional species with larger percent cover in Area 1 were
Schoenoplectus robustus and Solidago sempervirens, which contributed
between 5% and 10% of the observed dissimilarity. These findings
suggest that Area 1 had smaller percent cover by low marsh vegetation
(i.e., S. alterniflora) and larger percent cover by high marsh vegetation
due likely to it being the most upland location among all four study areas.
Area 1 also appeared to have more diverse high marsh vegetation
dominated by S. patens with additional plant species also having
significantly larger percent cover compared to other areas. Dead and live
Phragmites contributed about 5% each of the observed dissimilarity.
Although Area 1 had larger percent cover by dead Phragmites compared
to all other areas, and smaller percent cover by live Phragmites compared
to Areas 3 and 4, these differences were relatively minor suggesting that
the contribution to dissimilarity by this species was probably due to a
different distribution among plots within each area. Area 1 also had less

bare ground than either Area 2 or Area 4.

Table 5-5. SIMPER Analyses indicating the Contribution of Individual Cover Types to
Observed Dissimilarity for Significant Comparisons (Area 1 to all other Areas). Only
Species contributing approximately 80% of the Cumulative Dissimilarity are shown. Cover
Classes are average modified Braun-Blanquet Scale (0=0%, 1=<5%, 2=5-25%, 3=26-50%,
4=51-75%, 5=76-100%).

Cover Class % Cumulative
. Area 1 Contribution
Species/Type Cover Class % relative to to
Area N Dissimilarity
Area 1 Area 2

Spartina alterniflora 0.33 2.63 Less 14.12
Schoenoplectus pungens 1.67 0.71 More 23.28
Schoenoplectus pungens (dead) 1.67 0.33 More 31.72
Spartina patens (dead) 4.67 3.79 More 39.57
Distichlis spicata 1.38 0.13 More 46.69
Bare 0.33 1.13 Less 53.76
Spartina patens 4.79 4.08 More 60.18
Schoenoplectus robustus 0.88 0.29 More 65.17
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Cover Class % Cumulative
. Area 1 Contribution
Species/Type Cover Class % relative to to
Area N Dissimilarity
Solidago sempervirens 0.79 0.25 More 69.76
Phragmites australis (dead) 0.67 0.42 More 74.16
Distichlis spicata (dead) 0.79 0 More 78.13
Phragmites australis 0.54 0.33 More 81.71
Area 1 Area 3
Spartina alterniflora 0.33 2.7 Less 14.47
Schoenoplectus pungens 1.67 0.45 More 23.11
Schoenoplectus pungens (dead) 1.67 0.25 More 31.6
Spartina patens (dead) 4.67 3.6 More 39.64
Distichlis spicata 1.38 0.1 More 47.12
Spartina patens 4.79 4.05 More 52.74
Solidago sempervirens 0.79 0.35 More 58.02
Phragmites australis (dead) 0.67 0.6 More 63.02
Schoenoplectus robustus 0.88 0.1 More 67.76
Spartina alterniflora (dead) 0.29 0.65 Less 72.2
Phragmites australis 0.54 0.55 Less 76.58
Distichlis spicata (dead) 0.79 0 More 80.72
Area 1 Area 4
Spartina patens (dead) 4.67 3.6 More 9.11
Schoenoplectus pungens 1.67 0 More 17.76
Schoenoplectus pungens (dead) 1.67 0 More 26.35
Distichlis spicata 1.38 0.7 More 34.29
Spartina patens 4.79 4.05 More 40.95
Spartina alterniflora 0.33 0.9 Less 47.21
Phragmites australis (dead) 0.67 0.6 More 52.75
Spartina alterniflora (dead) 0.29 0.7 Less 58.21
Schoenoplectus robustus 0.88 0.15 More 63.23
Phragmites australis 0.54 0.55 Less 67.93
Bare 0.33 0.6 Less 72.26
Distichlis spicata (dead) 0.79 0 More 76.54
Solidago sempervirens 0.79 0 More 80.78
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5.3.1.2 Vegetation Biomass

The total above-ground vegetation biomass (dry weight) was compared
among the areas and between the treatment and the control groups by
nested ANOVA (treatment + area (treatment)). The main effects of
treatment statistically significant (p<0.037), with significantly higher total
biomass in the treatment areas, while the effect of area was not statistically

significant (nested term, p=0.715). Refer to Table 5-6.

Table 5-6. Average Total Above-ground Biomass
(Dry Weight, gm'z) and Standard Deviation

Total Above-Ground
Area Biomass, gm™
Mean SD
1 1476.3 529.6
2 1667.8 747.8
3 1165.0 623.2
4 1112.3 382.8

The contribution of dead and live plant material to the total biomass in
each area is shown in Figure 5-4. Slightly more live biomass was found in
Areas 1 and 2 compared to Areas 3 and 4, whereas the proportion of dead

biomass was similar.
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Figure 5-4. Average Above-ground Vegetation Biomass (Mean Dry
Weight in gm™“+SE) by Dead and Live Plant Material.

For the below-ground vegetation biomass, core soil monoliths were

washed and dried. The dry weight was standardized to the full core length

(20cm) and the samples were combined by treatment group to increase

statistical power due to a small sample size at each area. The treatment

areas had significantly higher below-ground biomass, mean+SE = 34,676

gm'2i3,275, than did the control areas, mean+SE = 20,519 gm'2i2,518,
two-sample t-test #(20)=-3.4, p=0.003. See Table 5-7.

Table 5-7. Average Total Below-ground Biomass
(Dry Weight, gm™) and Standard Deviation

Total Below-Ground
Area Biomass, gm™
Mean SD
1 36,277 9,484
2 32,756 13,195
3 25,757 7,769
4 16,154 6,395
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5.3.1.3 Marsh Vegetation Composition

Marsh vegetation maps were delineated based on the aerial photos and

ground-truthed and are shown in Figures 5-5, 5-6, 5-7, and 5-8.

5.3.1.4 Vegetation Photographs

The vegetation photographs (n=4 per each photo station) taken in four

cardinal directions are shown in Appendix D.
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Wertheim National Wildlife Refuge
Water Management Demonstaration Project

Figure 5-5 Area 1 Marsh Vegetation Composition 2003
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Wertheim National Wildlife Refuge
Water Management Demonstaration Project

Figure 56 Area 2 Marsh Vegetation Composition 2003
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Wertheim National Wildlife Refuge
Water Management Demonstaration Project
Figure 5-7 Area 3 Marsh Vegetation Composition 2003
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Wertheim National Wildlife Refuge
Water Management Demonstaration Project

Figure 58 Area 4 Marsh Vegetation Composition 2008
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5.3.2. 2004-2008 Mosquito Larval Sampling

5.3.2.1. Mosquito Larval Sampling Overview

A total of 12,946 samples (dips) of mosquito larvae were collected in the
four study areas between 2004 and 2008. The sampling effort was fairly

uniform across space and time. See Table 5-8.

Table 5-8. Number of Samples (Dips) taken per Area per Year

Year | Areal Area 2 Area3 Area4  Total
2004 658 588 360 418 2024
2005 353 458 339 497 1647
2006 644 950 729 1022 3345
2007 856 823 621 855 3155
2008 723 658 677 717 2775
Total 3234 3477 2726 3509

Some of the samples were "dry", which means no standing water was
present at transects. A sample is "dry" for targeted sampling when a
previously identified mosquito larval habitat, usually found wet during the
periods when tidal or rain surface water was present, was instead
completely drained from the salt marsh. Approximately 49% of the
transect samples were dry, significantly higher than approximately 13% of
the targeted samples (Chi-square test, X’=1859.9, df=2, P<0.001. See
Table 5-9.
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Table 5-9. Proportion of Samples (Dips) containing
Water in Transect versus Targeted Sampling

Water
Samples (Dips) Yes No N/R* Total
Transect Count 1646 1590 35 3271
% 50.3 48.6 1.1
Targeted Count 8152 1227 296 9675
% 84.3 12.7 3.1

*N/R — not recorded.

Only about 10% of transect samples collected in 2004-2008 with water
contained mosquito larvae, which was significantly lower than ~ 27% for
targeted sampling (Chi-square test, X’=211.4, df=1, P<0.001; Table 5-10).
Overall, only about 7% of all positive dips came from transect sampling.

See Table 5-10.

Table 5-10. Proportion of Positive Samples (Dips containing Mosquito Larvae)
per Samples with Water in Transect versus Targeted Sampling

Samples (Dips) Ye?arvae No Total

Transect  Count 172 1474 1646
% 104 89.6

Targeted  Count 2233 5919 8152
% 27.4 72.6

Immature stages of 3 mosquito species, Aedes. sollicitans, Aedes.
cantator, and Culex. salinarius were collected during the study period.
The presence of Cx. salinarius in the upper salt marsh was unexpected;
thus, the close association of this species with the salt marsh habitat was
investigated and further characterized in a peer-reviewed article (Rochlin
et al., 2008). Although Ae. sollicitans was the most commonly found

species in all 4 areas throughout the season, Cx. salinarius sometimes
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predominated in Area 3 when more permanent brackish water from rain

events accumulated on the marsh during this species’ peak season from

late July through early September.

5.3.2.2 Larval Sampling at Transect Stations

The goal of transect sampling protocol is to estimate population levels of

mosquito larvae per area. This is a time and labor intensive procedure that

requires sufficient number of transects to compensate for the sampling

points that fall on dry land, i.e, "no data" in terms of mosquito larval

habitat. For this project, only approximately one half of transect sampling

points on average were informative, i.e., contained standing water. See

Table 5-11.

Table 5-11. Transect Sampling: Number and Percentage of
Sampling Stations that were "Wet" containing Standing Water

Water
Dry Wet
Year Area Count % Count %
2004 Area 1 80 40.8 116 59.2
Area 2 122 62.6 73 374
Area 3 92 57.1 69 42.9
Area 4 91 63.2 53 36.8
2005 Area 1 47 50.0 47 50.0
Area 2 64 53.8 55 46.2
Area 3 35 60.3 23 39.7
Area 4 35 44.3 44 55.7
2006 Area 1 55 52.4 50 47.6
Area 2 53 317 114 68.3
Area 3 95 57.2 71 42.8
Area 4 71 374 119 62.6
2007 Area 1 134 63.2 78 36.8
Area 2 78 36.1 138 63.9
Area 3 95 54.3 80 45.7
Area 4 73 41.0 105 59.0
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Water
Dry Wet
Year Area Count % Count %
2008 Area 1 141 68.1 66 31.9
Area 2 87 40.5 128 59.5
Area 3 78 43.6 101 56.4
Area 4 64 35.6 116 64.4
Total 1590 491 1646 50.9

BACI comparison of monthly percent wet samples (i.e., containing
standing water) pre- and post- modification in control (Areas 3 and 4) and
treatment (Areas 1 and 2) areas are shown in Figure 5-9. In both groups,
the proportion of wet samples increased (mean+SE), from 47.66+6.49 to
56.84+3.89 in the control areas, and from 51.36+5.41 to 52.44+4.99 in the
treatment areas however, greater increase was observed in the control

arcas.
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Figure 5-9. Transect Sampling: BACI Comparison of
Monthly Percent Wet Samples Pre- and Post- modification
in Control (Area 3 and 4) and Treatment (Areas 1 and 2).
Pre-modification (Pre): Area 1=2004, Areas 2, 3, 4=2004-
05. Post-modification (Post): Area 1=2005-08, Areas 2, 3,
4=2006-08.
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Only about 10% of the "wet" sampling stations containing water had
mosquito larvae resulting in very low number of "positive" sampling

stations during each year and over the study period. See Table 5-12.

Table 5-12. Transect Sampling: Number and Percentage of '""Wet"
Sampling Stations that were '"Positive', containing Mosquito Larvae

Larvae
Absent Present

Year Area Count % Count %
2004 Area 1 102 87.9 14 12.1
Area 2 60 82.2 13 17.8

Area 3 50 72.5 19 27.5

Area 4 32 60.4 21 39.6

2005 Area 1 47 100.0 0 0.0
Area 2 49 89.1 6 10.9

Area 3 21 91.3 2 8.7

Area 4 42 95.5 2 4.5

2006 Area 1 49 98.0 1 2.0
Area 2 113 99.1 1 0.9
Area 3 62 87.3 9 12.7

Area 4 103 86.6 16 13.4

2007 Area 1 78 100.0 0 0.0
Area 2 121 87.7 17 12.3
Area 3 72 90.0 8 10.0
Area 4 90 85.7 15 14.3

2008 Area 1 66 100.0 0 0.0
Area 2 124 96.9 4 3.1
Area 3 86 85.1 15 14.9

Area 4 107 92.2 9 7.8
Total 1474 89.6 172 10.4

BACI comparison of monthly percent positive samples pre- and post-
modification in control (Areas 3 and 4) and treatment (Areas 1 and 2)
areas is shown in Figure 5-10. In both groups, the proportion of positive

samples declined (mean+SE), from 13.85+4.61 to 12.17+2.09 in the
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control areas, and from 11.26+3.25 to 2.28+0.96 in the treatment areas,

however, a much greater decline was observed in the treatment areas.
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Figure 5-10. Transect Sampling: BACI comparison of
monthly percent positive samples pre- and post-
modification in control (Areas 3 and 4) and treatment
(Areas 1 and 2). Pre-modification (Pre): Area 1=2004,
Areas 2, 3, 4=2004-05. Post-modification (Post): Area

1=2005-08, Areas 2, 3, 4=2006-08.

Although highly variable and not a true estimate of larval population level,

the number of larvae per dip was also determined. Monthly mean and

standard deviation (SD) of number of larvae per dip controlled for water

presence are shown in Table 5-13.

Table 5-13. Transect Sampling: Monthly Mean and
Standard Deviation of Number of Larvae per Dip

Larvae Per

Area Status Dip
Year Area Pre/Post/Control Mean SD
2004 Area 1 Pre 0.96 1.19
Area 2 Pre 1.23 1.61
Area 3 Control 1.93 2.53
Area 4 Control 2.28 2.94
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Larvae Per
Area Status
Year Area Pre/Post/Control Mean SD
2005 Area 1 Post none
Area 2 Pre 1.42 1.95
Area 3 Control 0.25 0.50
Area 4 Control 0.24 0.53
2006 Area 1 Post 0.09 0.18
Area 2 Post 0.01 0.01
Area 3 Control 0.33 0.38
Area 4 Control 0.32 0.52
2007 Area 1 Post none
Area 2 Post 0.48 0.63
Area 3 Control 1.07 2.00
Area 4 Control 0.38 0.33
2008 Area 1 Post none
Area 2 Post 0.07 0.17
Area 3 Control 0.34 0.23
Area 4 Control 0.19 0.26
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BACI comparison of number of larvae per dip pre- and post- modification

in control (Areas 3 and 4) and treatment (Areas 1 and 2) areas is shown in

Figure 5-11. In both groups, the number of larvae per dip (mean+SE)

declined, from 1.16+0.48 to 0.43+0.15 in the control areas, and from

1.19+£0.37 to 0.1+0.05 in the treatment areas, however, a greater decline

was observed in treatment areas.
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Figure 5-11. Transect Sampling: BACI Comparison of
Average Monthly Number of Larvae per Dip Pre- and
Post- modification in Control (Areas 3 and 4) and
Treatment (Areas 1 and 2). Pre-modification (Pre): Area
1=2004, Areas 2, 3, 4=2004-05. Post-modification
(Post): Area 1=2005-08, Areas 2, 3, 4=2006-08.

5.3.2.3 Targeted Larval Sampling

Routine surveillance by mosquito control professionals is based on
targeted larval sampling. The goals of targeted sampling protocol were to
determine the geographic extent of the actual mosquito larval habitat and
to quantify mosquito breeding intensity. Thus, the targeted larval surveys
intended to be comprehensive by sampling most or all larval habitat across
each study area. Sites previously determined to be larval habitat were
revisited to determine if they still supported breeding; if those sites were
dry, the point was recorded as a "dry" sample. On some occasions, the
entire marsh surface was dry with no standing water suitable for mosquito
habitat. In such cases, previously detected larval habitat was surveyed and
the samples labeled "dry" to demonstrate the extent of the sampling effort.
About 87% of all the targeted sampling points were informative, i.e.,

contained standing water. See Table 5-14.
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Table 5-14. Targeted Sampling: Number and Percentage of
Sampling Stations that were '"Wet", containing Standing Water

Water
Dry Wet
Year Area Count % Count %
2004 Area 1 45 10.8 372 89.2
Area 2 29 8.0 332 92.0
Area 3 8 44 174 95.6
Area 4 12 47 243 95.3
2005 Area 1 49 20.2 193 79.8
Area 2 67 241 211 75.9
Area 3 68 27.2 182 72.8
Area 4 114 30.8 256 69.2
2006 Area 1 39 7.3 494 92.7
Area 2 44 5.7 726 94.3
Area 3 19 34 533 96.6
Area 4 33 4.0 790 96.0
2007 Area 1 132 20.6 508 79.4
Area 2 93 15.4 509 84.6
Area 3 90 20.2 355 79.8
Area 4 106 15.7 569 84.3
2008 Area 1 96 19.0 410 81.0
Area 2 33 7.4 410 92.6
Area 3 101 20.3 397 79.7
Area 4 49 9.1 488 90.9
Total 1227 13.1 8152 86.9
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BACI comparison of weekly percent wet samples (i.e., containing

standing water) pre- and post- modification in control (Areas 3 and 4) and

treatment (Areas 1 and 2) areas are shown in Figure 5-12. In the control

areas, the proportion of wet samples increased slightly (mean+SE), from
84.81+3.87 to 85.57+2.13, whereas a slight decrease, from 88.95+3.25 to

83.80+1.99, occurred in the treatment areas. About 27% of the "wet"

sampling stations containing water also had mosquito larvae. See Table 5-

15.
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Figure 5-12. Targeted Sampling: BACI Comparison of
Weekly Percent Wet Samples Pre- and Post-
modification in Control (Areas 3 and 4) and Treatment
(Areas 1 and 2). Pre-modification (Pre): Area 1=2004,
Areas 2, 3, 4=2004-05. Post-modification (Post): Area
1=2005-08, Areas 2, 3, 4=2006-08.

Table 5-15. Targeted Sampling: Number and Percentage of '""Wet"
Sampling Stations that were '"Positive', containing Mosquito Larvae

Larvae
Absent Present
Year Area Count % Count %
2004 Area 1 190 51.1 182 48.9
Area 2 195 58.7 137 41.3
Area 3 79 45.4 95 54.6
Area 4 147 60.5 96 39.5
2005 Area 1 182 94.3 11 5.7
Area 2 116 55.0 95 45.0
Area 3 108 59.3 74 40.7
Area 4 151 59.0 105 41.0
2006 Area 1 436 88.3 58 11.7
Area 2 621 85.5 105 14.5
Area 3 272 51.0 261 49.0
Area 4 505 63.9 285 36.1
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Larvae
Absent Present
Year Area Count % Count %
2007 Area 1 485 95.5 23 4.5
Area 2 418 82.1 91 17.9
Area 3 246 69.3 109 30.7
Area 4 345 60.6 224 39.4
2008 Area 1 376 91.7 34 8.3
Area 2 355 86.6 55 13.4
Area 3 306 771 91 229
Area 4 386 791 102 209
Total 5919 72.6 2233 274

BACI comparison of weekly percent positive samples pre- and post-
modification in control (Areas 3 and 4) and treatment (Areas 1 and 2)
areas is shown in Figure 5-12. In both groups, the proportion of positive
samples declined (mean+SE), from 37.75+4.79 to 31.34+2.49 in the
control areas, and from 38.87+£5.44 to 8.84+1.30 in the treatment areas,

however, a much greater decline was observed in treatment areas.
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Figure 5-13. Targeted Sampling: BACI Comparison of
Weekly Percent Positive Samples Pre- and Post- modification
in Control (Areas 3 and 4) and Treatment (Areas 1 and 2).
Pre-modification (Pre): Area 1=2004, Areas 2, 3, 4=2004-05.
Post-modification (Post): Area 1=2005-08, Areas 2, 3,
4=2006-08.
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Although highly variable and not a true estimate of larval population level,

the number of larvae per dip was also determined. Weekly mean and

Standard Deviation of number of larvae per dip controlled for water

presence are shown in Table 5-16.

Table 5-16. Targeted sampling, weekly mean and
Standard Deviation of Number of Larvae per Dip

Area Status Larvae Per Dip
Year Area Pre/Post/Control  Mean SD
2004 Area 1 Pre 7.43 8.07
Area 2 Pre 4.82 6.91
Area 3 Control 10.50 18.83
Area 4 Control 6.74 8.10
2005 Area 1 Post 0.13 0.40
Area 2 Pre 2.90 4.62
Area 3 Control 2.55 2.65
Area 4 Control 1.06 1.54
2006 Area 1 Post 0.51 1.10
Area 2 Post 0.88 1.43
Area 3 Control 5.24 5.96
Area 4 Control 3.36 3.54
2007 Area 1 Post 0.38 1.14
Area 2 Post 1.37 2.64
Area 3 Control 210 3.21
Area 4 Control 3.01 4.29
2008 Area 1 Post 0.59 1.59
Area 2 Post 0.55 0.93
Area 3 Control 1.37 2.85
Area 4 Control 1.09 1.92

BACI comparison of number of larvae per dip pre- and post- modification

in control (Areas 3 and 4) and treatment (Areas 1 and 2) areas is shown in

Figure 5-14. In both groups, the number of larvae per dip (mean+SE)

declined, from 4.11+1.26 to 2.67+0.37 in the control areas, and from
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4.57+1.05 to 0.64+0.13 in the treatment areas, however, a significantly

greater decline was observed in treatment areas.
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Figure 5-14. Targeted Sampling: BACI Comparison of
Average Weekly Number of Larvae per Dip Pre- and
Post- modification in Control (Areas 3 and 4) and
Treatment (Areas 1 and 2). Pre-modification (Pre): Area
1=2004, Areas 2, 3, 4=2004-05. Post-modification (Post):
Area 1=2005-08, Areas 2, 3, 4=2006-08.

5.3.2.4 Geographic Distribution of 2008 Larval Samples
The geographic locations of transect and targeted samples (combined) for
each area in 2008 are shown in Figures 5-15 through 5-18. Both negative

(no larvae, wet or dry) and positive (with larvae) samples are indicated.

5.3.2.5 Analysis of Residual Larval Habitat in Areas 1 and 2 Post-
Modification

Despite significant reduction in the frequency of positive dips within the
treatment Areas 1 and 2 (Area 1 and 2), some residual breeding continued
post-project. It was noted that the topsoil covering some of the filled
ditches formed a slightly concave surface due to settling creating potholes
suitable for mosquito larvae. Visual examination of the distribution map of
positive dips post-modification compared to that pre-modification

confirmed this assertion. Refer to Figure 5-18. Before the ditches were
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filled to restore the marsh surface, only a minute proportion of positive

dips (about 2%) were found within ~15 feet (5 m) of these ditches

compared to just under one-third (~27%) of the total after filling-in. Refer

to Table 5-17. Only about 17% of the total positive samples were collected

within ~ 60 feet (15 m) from these ditches pre-project compared to ~60%

post-project. These differences were statistically significant (Chi-square

test, X2=182.6, df=2, P<0.001) and suggested filled in ditches as the main

residual habitat for mosquito larvae post-modification. However, it should

be noted that mosquito larvae were mostly found in only 3 out of 19 filled

in ditches. Out of 12,687 linear feet total of filled ditches, approximately

2,740 linear feet or ~21.6% supported larval habitat.

Table 5-17. Number of Positive Dips as a function of Distance to
Fill in Mosquito Ditches Before and After the Intervention

Standardized Residual (Significant if > 2.0 or <-2.0, bold letters) is indicated

Treatment Distance to filled ditch, m

5 5-15 >15

Before Count 10 66 371
% 2.2 14.8 83.0

Std. Residual -6.6 -3.7 54

After Count 107 131 161
% 26.8 32.8 40.4

Std. Residual 7.0 4.0 5.7
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Figure 5-15. Area 1: Geographic Locations of Mosquito
Larval Samples (Transect and Targeted Combined) in 2008.
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Figure 5-16. Area 2: Geographic Locations of Mosquito
Larval Samples (Transect and Targeted Combined) in 2008.
-75 -




Suffolk County Vector Control and Wetlands Management Long-Term Plan Task 12
Wertheim NWR Water Management Demonstration Project 2003-2008 October 2009

Legend

| AREA BOUNDARY
@ Larvae present
© Larvae absent

200

Figure 5-17. Area 3: Geographic Locations of Mosquito
Larval Samples (Transect and Targeted Combined) in 2008.
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Figure 5-18. Area 4: Geographic Locations of Mosquito
Larval Samples (Transect and Targeted Combined) in 2008.
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Figure 5-19. Residual Mosquito Larval Habitat in Areas 1 and 2. Pre-
modification: Area 1= 2004, Area 2 = 2004-05. Post-modification:
Area 1=2005-08, Area 2 =2006-08.
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5.3.2.6 Larvicide Applications

The main objective of the OMWM component in the Wertheim project
was to reduce the number of larvicide applications. An existing routine
mosquito control program continued throughout the study period using the
standard criteria set by USFWS. At least twenty-five (25) samples were
required from each area. The area had to meet a minimum treatment
threshold of 0.2 larvae per dip before treatment could occur. Other
considerations are used to determine if treatment was necessary. These
included the extent of the infested area (i.e,. total number of positive dips),
weather, and environmental conditions directly affecting mosquito larval
habitat such as marsh flooding. Even if the numerical threshold was met,
the site was not treated if the other factors indicated the larvae were
unlikely to emerge in significant numbers. Prior to 2004, Areas 1, 2, and 3
were in one treatment area, and Area 4 was part of another; after 2004
each area was considered to be its own spray block. The total number of

pesticide applications in 2001-2008 is shown in Table 5-18.

Table 5-18. Total Number of Larvicide Applications in 2001-2008
Post-project Values (Treatment Areas) are indicated in Bold Letters

Year 2001 2002 2003 2004 2005 2006 2007 2008
Area 1 12 8 10 9 1 2 1 3
Area 2 12 8 10 9 5 4 4 3
Area 3 12 8 10 9 5 13 7 8
Area 4 14 7 14 9 7 13 11 8

BACI comparison was carried out to determine before and after treatment
effect according to published guidelines for BACI designs (Smith et al.,
1993). The differences between control and treatment sites are based on
the average number of larvicide applications per month compared pre and

post intervention. The number of larvicide applications per month within
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the treatment areas pre-treatment (mean+SE), M=1.954+0.20, was reduced

by approximately 74% to M=0.5140.10 post-treatment, while the number

of applications remained similar for the control areas, M=2.08+0.20 and

M=1.80+0.19 pre and post treatment, respectively. The treatment-control

difference was significantly higher following the intervention (Mann-

Whitney U = 61.0, P<0.001) indicating a statistically significant reduction

in the number of larvicide applications. See Figure 5-20.
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Figure 5-20. BACI Comparison of Average Monthly
Number of Larvicide Applications Pre- and Post-
modification in Control (Areas 3 and 4) and Treatment
(Areas 1 and 2). Pre-modification (Pre): Year 2001-04.
Post-modification (Post): Year 2005, Treatment Area 1 only
(Area 2 omitted); Year 2006-08, Treatment Areas 1 and 2.

5.3.3 2003-2008 Nekton Overview

The number of nekton species and the total number of nekton samples collected

from 2003-2008 are summarized in Table 5-19. The nekton species abundance for

samples collected from 2003-2008 is summarized in Table 5-20.
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Area  Year Species Caught Total Caught Comments
1 2003 2 49 Sampled once
2004 3 27
2005 9 375
2006 8 745
2007 7 439
2008 7 385
2 2003 4 164 Sampled once
2004 4 444
2005 5 259
2006 7 695
2007 8 621
2008 8 203
3 2003 3 144 Sampled once
2004 3 182
2005 7 380
2006 5 155
2007 5 474
2008 6 242
4 2003 4 116 Sampled once
2004 6 332
2005 6 151
2006 5 58
2007 5 94
2008 6 147
Total 2003 5 473
2004 8 985
2005 10 1165
2006 9 1653
2007 9 1628
2008 10 977
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Table 5-20. Total Nekton Abundance (Number collected for each Taxa), 2003-2008

. g | s . z
s [8 03] 15 % |, S s || 8
S |E |5 SR |8 |8 | s | |4 | M
% = @ s | = o R < < S g 3 = =
g |3 |8 SIS | [T |’ |¥ % |2 |25 z
< = | |O Ol |8 |8 |[S |= |« |& |8 |2 (=
2003 | 1 | - | - [ - - [ -T6e6 [ -14a]-1]-71- - |- 49
2 | - [ -] - - s -1 - e |- - |- 164
3 | - [ -1 -1 - T -13|-7130]-169- - |- 144
4 | - [ -1 -1 - T -T2 -T=®6 ] -18[- | - 116
2004 [ 1| - |2 - -1 s -J2 -] -[-71-7- 27
2 | - [ -2 - - oot | - 23] - Jun ] - [ - [ 7] 444
3 - [ -1 -1 - 1 -18/]-13/]-/[54/[-]-]- 182
4 | - [ - -1 - T -Jms] o a1 J2] - [ 1 [ 1] 33
2005 [ 1 [ s |1 |1 [ s0o | - 321 [35[31]9] -]-12] 375
2 | - | - - - [t ]| 2]28]-lmae| -]-1]1 259
3 1 [ - -1 4 | - Jwo|13]5s5 2 11| -[-]5] 380
4 | - [ -] -1 5 1 -18/ ]2 2|1 [3[-]-]4] 15
2006 | 1 | 2 [ 2] 3[238] - ]335 -[14]1 |was]-]-15] 745
2 | - [ - [ s 48 | - 409 - | 6 |46 177 ] 4] -] - 695
3 -l -la] | -] 23] -J24]-1]8]-]-1]4] 15
4 | -l -T2 -TJTwo] -]3[ -] -]-71]- 58
2007 | 1 [ s | - | - J102] - ]282[2[9 5 ][3]|-]-]- 439
2 | - [ -2 - 037917 2 [ 73151 [ -1]4] e
3 | - [ -1 -1 -TJoawo] - 1591577 -] -1]- 474
4 | - -T2 1 [ -Taa] -]z [-Tw]-]-71]- 94
2008 1 6 | - | - [ 8 [ -]280[]2]7 4] 2]-1]-13] 38
2 |1 3 03 | 1 [ 8 [ - [0 ][s9] 18] -] - 15/ 208
3 1 [ 2 -390 | -Jma| - 13 ] -14]-]-1]38] 250
4 1| - -1 - [ -Jul7]wu[1]2]-]-1]1 148

* All areas sampled once

5.3.3.1 2008 Nekton Average Density
Average density per m® was computed and log(X+1) transformed to

normalize the distribution and to dissociate the variance and the mean.
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Nested ANOVA (treatment+ area(treatment)) was used to determine the
main effects of treatment and area controlled for treatment. Both were
non-significant (treatment term, p=0.265, nested term p=0.530) suggesting
that there was no difference between treatment and control areas, as well
as among the 4 areas. See Table 5-21. To account for potential
confounding effect of dissolved oxygen (DO), it was entered in the model
as a covariate. The DO covariate was not significantly different between

treatment and among the four areas (ANCOVA p=0.863).

Table 5-21. Average Nekton Density
(untransformed) per m’ and Standard Deviation

Area Density
Mean SD
1 17.88 35.01
2 8.99 13.77
3 14.55 33.89
4 7.87 13.53

5.3.3.2 2008 Nekton Species richness

Shannon Index was used to compare nekton species richness between
treatment and control areas. The distribution could not be normalized by
transformations; therefore, non-parametric tests were used on
untransformed values. Species richness in treatment areas (M=0.43) was
significantly higher than that for control areas (M=0.21), Mann-Whitney
U=678.5, p=0.009. Species richness did not differ significantly among the
four areas, Kruskal-Wallis X’=6.8, df=3, p=0.078. These findings were
confirmed by nested ANOVA (treatment+ area(treatment)) on ranked
data, with the main effects of treatment statistically significant (»p<0.001),
and the effect of area not statistically significant (nested term, p=0.996).
See Table 5-22.
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Table 5-22. Average Shannon Species Richness Index
(Untransformed) and Standard Deviation

Area Shannon Index
Mean SD

1 0.44 0.40

2 0.41 0.40

3 0.22 0.36

4 0.21 0.34

5.3.3.3 2008 Size of Dominant Nekton

Two dominant nekton species, Fundulus heteroclitus and Cyprinodon
variegates, represented 62.8% and 15.4% of the total, respectively. None
of the other species found exceeded 7% of the total. Body size values were
square root transformed if needed to normalize the distribution (for
Fundulus heteroclitus) and compared using nested ANOVA for the main
effects of treatment, area (nested within treatment), and each sampling

station (nested within area(treatment)).

For Fundulus heteroclitus body size, the main effects of treatment and
area were not significant (p=0.114 and p=0.361, respectively), while the
main effect of sampling station was significant (»p<0.001) suggesting that
the variability among different stations within each area or treatment type
was greater than the variability among different areas or between

treatment and control. See Table 5-23.
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Table 5-23. Average Fundulus heteroclitus Body Size
(Untransformed) and Standard Deviation

Area Body size, mm
Mean SD

1 35.5 14.7

2 32.2 11.0

3 253 8.5
4 23.5 10.8

For Cyprinodon variegates body size, the main effects of treatment and
area were not significant (p=0.761 and p=0.519, respectively), while the
main effect of sampling station was significant (p<0.001) suggesting that
the variability among different stations within each area or treatment type
was greater than the variability among different areas or between

treatment and control. See Table 5-24.

Table 5-24. Average Cyprinodon variegates
Body Size and Standard Deviation.

Area Body size, mm
Mean SD
1 30.1 6.5
2 29.3 6.5
3 36.9 9.4
4 NC

NC-not collected

5.3.3.4 2008 Nekton Community Composition

Examination of nekton community composition indicated that overall,
Fundulus heteroclitus was the dominant species at all sites, followed by
Cyprinodon variegates, however, this species was not found in Area 4
(Figure 5-21). Other species were better represented in one or two areas,

e.g. Menidia spp. in Area 2, Palaemonetes spp. in Areas 2 and 3, and
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Fundulus luciae in Area 4. Overall, the nekton community did not differ
among the areas in terms of density (ANOSIM, R=0.025, p=0.066,
Bonferroni adjusted alpha =0.0083) or percent species composition
(ANOSIM, R=0.031, p=0.029, Bonferroni adjusted alpha =0.0083).
Similarly, the nekton community did not differ between the treatment and
the control marshes in terms of density (ANOSIM, R=0.013, p=0.124) or
percent species composition (ANOSIM, R=0.014, p=0.103). The
abundance of the most dominant species, Fundulus heteroclitus, also did
not differ among the four areas (ANOSIM, R=0.004, p=0.32, Bonferroni
adjusted alpha =0.0083).
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Figure 5-21. Nekton Community Composition
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5.3.4 2004 - 2008 Birds

The Wertheim marsh lies along migration corridors used by many shorebirds,

raptors and songbirds. In addition, the refuge supports nine Federal and/or New

York State designated endangered/threatened avian species. Diversity (total

number) of bird species encountered in each Area varied each year (Table 5-25),

with a large jump in the number of species found in Area 4 during 2008. This is

most likely attributed to the Phragmites control program USFWS initiated there in

late 2007-2008 that included herbicide application and mowing of dense

Phragmites stands within Area 4 (See the Report Addendum for details on the

Phragmites control program).

Table 5-25. Bird Species Diversity — Summer Monitoring

Area

E NS N\

11
7
8
15

Summer 2004 Summer 2005 Summer 2006 Summer 2007 Summer 2008
33 12 17 23
13 12 18 18
10 6 13 15
18 8 9 21

5.3.4.1 2008 Avian Guild Density and Composition

Avian data were analyzed by guild using average guild density (i.e., count)
and average guild percent composition per sampling station. In terms of
guild density, the guild community did not differ among the areas
(ANOSIM, Global R= -0.017, p=0.729, Bonferroni adjusted alpha
=0.0083) or between the treatment and the control marshes (ANOSIM,
Global R = -0.012, p=0.583). There was a significant difference between
the seasons (winter versus summer; ANOSIM, Global R =0.33,
p=0.0002), with ~60% of the difference accounted for by higher Passerine
guild density during the winter (SIMPER analysis). This result was likely
due to an outlier, when a large flock (n=115) of red-winged blackbirds

(Agelaius phoeniceus) were observed at one station during the winter
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sampling. In terms of guild percent composition, the guild community did
not differ among the areas (ANOSIM, Global R = -0.006, p=0.535,
Bonferroni adjusted alpha =0.0083) or between the treatment and the
control marshes (ANOSIM, Global R = -0.015, p=0.609). There was a
significant difference between the seasons (winter versus summer;
ANOSIM, Global R = 0.155, p=0.032), with ~46% of the difference
accounted for by higher Passerine guild abundance during summer. See
Table 5-26. SIMPER analyses of avian guild percent composition
indicating the contribution of each guild to observed dissimilarity for
significant comparisons (winter versus summer). Only guilds contributing

approximately 90% of the cumulative dissimilarity are shown.

Table 5-26. Guild Composition

Cumulative
Guild Percent Composition Contribution to
Dissimilarity
Winter Summer
Passerine 52.98 61.64 46.03
Water birds 15.93 6.78 63.20
Wading birds 6.72 12.24 78.00
Shorebirds 0.00 12.62 89.04

When season and treatment were combined, no significant difference
among different combinations was observed (ANOSIM, Global R= 0.076,
p= 0.072, Bonferroni adjusted alpha =0.0083) suggesting that the
treatment did not have an effect on the seasonal differences in guild

percent composition.

Characteristic marsh birds observed also did not change greatly during
2008 (Table 5-27). Changes in the field observers over the years could
account for some of the variation observed — such as a lack of lesser

yellowlegs in some years (2008), but the sighting of greater yellowlegs
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during 2008 instead. Common yellowthroat is the only characteristic
marsh species that has had a continued absence from the survey for several
years in all Areas. Since this species is fairly easily identified in the field
using binoculars, and by its song, its continued absence from the survey

since 2005 may be of significant note.
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Table 5-27 Characteristic Marsh Birds observed across Wertheim National Wildlife Refuge

Year Area | COYE GBHE GREG KILL LESA LEYE MAWR RWBL SAND SESP SNEG SSTS WILL
2004 1 X X X X X X X X
2 X X X X X X
3 X X X X X X
4 X X X X X X
2005 1 X X X X X X X X X X X X
2 X X X X X X X X X
3 X X X X X X X X
4 X X X X X X
2006 1 X X X X X X X X
2 X X X X X X X X
3 X X X X X
4 X X X X
2007 1 X X X X X X X X X X
2 X X X X X X X X X X X X
3 X X X X X X X X X
4 X X X X X X
2008 1 X X X X X X X X
2 X X X X X X X X X
3 X X X X X X X X
4 X X X X X X X X

COYE: common yellowthroat; GBHE: great blue heron; GREG: great egret; KILL: killdeer; LESA: least sandpiper; LEYE: lesser yellowlegs;
MAWR: marsh wren; RWBL: red-winged blackbird; SAND: sanderling; SESP: seaside sparrow; SNEG: snowy egret;
SSTS: salt marsh sharp-tailed sparrow; WILL: willet
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5.3.4.2 Rare, Threatened, and Endangered Bird Species

Several species of special concern were observed during the monitoring

program:

Short-eared owl (4sio flammeus) — In 2008, there was one observation
of the short-eared owl in Area 3. During the winter 2005 surveys, a
total of three short-eared owl observations were recorded during the
surveys (two in Area 2 and one in Area 3).

Bald eagle (Haliaeetus leucocephalus) — An immature bald eagle was
recorded during the 2008 winter bird survey flying over Area 1. There
were multiple observations of an immature bald eagle over the Project
Area during both the winter of 2005 and 2006, while work was being
undertaken on the marsh.

Northern harrier (Circus cyaneus) — This species was found in all four
areas during the2005 winter surveys and in Areas 1 and 2 during the
2007 winter surveys. In 2008, the northern harrier was observed in
Areas 2, 3 and 4 during the winter survey and during the September
summer survey at Area 3.

Osprey (Pandion haliaetus) — There were two established osprey nests
located within proximity to the project area (one in the southern
section of Area 1 and one in the impoundment located near Areas 2
and 3). Both of these nests were occupied during breeding and
fledgling periods and therefore no impacts appeared to be associated
with the project. Also, as part of the project in early spring of 2006, an
additional nesting pole was installed on the upland side of the northern
section of Area 1. During the summer of 2006 a partial nest was
observed at this location. Osprey were regularly observed flying over
all Areas during the summer surveys.

Seaside sparrow (Ammodramus maritimus) — During the 2004 and
2005 summer surveys, seaside sparrow were observed utilizing all four
project areas. However, during the 2006 summer surveys, no seaside

sparrows were observed in any of the four project areas. This

-91 -



Suffolk County Vector Control and Wetlands Management Long-Term Plan Task 12
Wertheim NWR Water Management Demonstration Project 2003-2008 October 2009

discrepancy in observations is believed to be a consequence of
changing observers, as the constant presence of the seaside sparrow in
all four areas during the surveys of the prior two years makes it less
likely that no seaside sparrows utilized the areas in 2006. A greater
effort was made to distinguish seaside sparrows in 2007, and they were
observed in Area 1, Area 2, and Area 4 in 2007. During 2008, seaside
sparrows were observed in all areas.

e Black rail (Laterallus jamaicensis) — Black rail were observed on the
marsh in Area 3 several times in 2008, by multiple observers. None of

these observations were made during the bird surveys.

6.0 Discussion

Monitoring results are now available for 4 growing seasons after the alterations in Area 1
(modified in 2005) and three growing seasons after the alterations in Area 2 (modified in 2006).
The marsh community has now had time to adjust to the new conditions, and further changes are
likely to happen more slowly than the immediate post construction period. It therefore seems to
be an appropriate time to provisionally evaluate the extent to which the project is meeting its

goals.

Larval mosquito data are readily available for analysis due to a fully automated data acquisition
and management process utilized by Suffolk County Vector Control. Accordingly, it was
possible to conduct a comprehensive review of the data to reach the conclusions discussed in this
section ranging from sampling methods to the number of larvicide application. The comparison
of the two sampling methods used to assess mosquito population level/production in this project
indicated that transect sampling generated significantly more "no data" points and was
significantly less efficient in locating mosquito larvae than targeted sampling. However, the pre
and post treatment results obtained by either method showed similar trends. The proportion of
"wet" samples containing standing water did not change drastically in either impacted or control
areas following the intervention as measured by both transect and targeted methods. The

proportion of "wet" samples that were positive, i.e., contained mosquito larvae, significantly
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decreased in the treatment areas while remaining similar in the control areas post intervention as
indicated by both transect and targeted methods. The number of larvae per dip while very
variable, exhibited the same trend, with significantly lower numbers observed in the treatment
areas post intervention, as indicated by both transect and targeted methods. The reduced
frequency of finding mosquito larvae in the treatment areas led to a statistically significant ~74%
reduction in the number of larvicide applications in the treatment versus the control areas post
intervention. The continued larvicide applications may have potentially confounded the
intervention (i.e., before and after) effect (James-Pirri et al., 2008). However, the number of
larvicide applications was significantly higher in the control areas than that in the post-project
treatment areas. Therefore, the confounding effect would have acted to reduce the difference
between the control and the treatment areas by allowing fewer larvae to survive from one
sampling date to the next in the control areas than in the treatment sites. Since the opposite
difference (i.e., reduced frequency and number per dip in the treatment areas) was clearly
demonstrated, the magnitude of the intervention effect may have been even greater than that

observed in this data set.

The geostatistical analysis of the remaining larval habitat in the treatment areas post intervention
indicated a significant geographic shift. Whereas virtually no mosquito breeding was observed in
the proximity of mosquito ditches pre treatment, filled-in ditches constituted the bulk of the new
larval habitat post-treatment. Filling-in mosquito ditches is not an OMWM technique and
represents a marsh restoration component of the project. Finding new larval habitat suggests that
some of the restored marsh surface may harbor suitable environments for mosquito production.
Field personnel noted that the surface of some of the newly filled-in ditches was slightly concave
and held standing water. However, many of these areas were re-vegetating vigorously in 2007-08
and appeared flush with the marsh level resulting in less larval habitat and fewer larvae. Thus,
these areas will continue to be monitored and, if some of the new mosquito larval habitat proves
to be persistent, minor modifications to increase connectivity and/or drainage may be considered.
The results of this geostatistical analysis confirm the value of targeted sampling in understanding
exactly how the overall marsh alterations impacted larval habitats, something that would not

have been possible with transect sampling alone.
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To summarize, it is clear the project has dramatically reduced the spatial extent and frequency of
finding mosquito larvae in the managed areas. Geospatial analysis indicates that the larvae have
been virtually eliminated from those parts of the marsh where they were found pre-project, while
some new larval habitats have been inadvertently created as a result of filling the old grid
ditches. However, most of the ditch filling did not result in the creation of new larval habitats,
and the ones that were created are small and may even be disappearing as the area continues to
revegetate, especially in Area 2. These remaining larval habitats could be easily eliminated
through some minor alterations to the project, should this be deemed desirable. Even though a
few larval habitats remain, the need for larvicide applications has been drastically reduced, and
could be eliminated entirely if these remaining habitats are managed. The BACI design ensures
that these observations are not the result of seasonal differences, and they are statistically robust.
This analysis has, in fact, been accepted in a peer-reviewed scientific journal for publication

(Rochlin, Iwanejko, Dempsey, & Ninivaggi, 2009).

Unlike mosquito larval data, other types of data on ecological functions, vegetation, and
fish/wildlife have not been fully digitized for the period of 2003-2007. Therefore, only 2008
quantitative data analyses are presented in this report. Ecological function as measured by water
table height, soil salinity and measures of plant community biomass, production and species
composition were all either similar in the managed versus reference area or were improved by
the marsh alterations. The managed areas, especially Area 1, were revegetated with a diverse
array of native, high marsh plants. Live biomass was higher in the managed areas versus the
reference sites. The higher below-ground biomass in the managed areas is especially worth
noting, since this is the portion of the plants that survives from year to year and helps stabilize
the marsh surface. The extent of Phragmites has been reduced in the managed areas, also in
keeping with project goals. This aspect of the project will become more difficult to evaluate in
the future, since USFWS has initiated a program of Phragmites control on the Refuge utilizing
herbicides and physical removal of the dead stalks. The program includes the reference sites and

parts of the managed areas.

In terms of fish and wildlife habitat and diversity, the managed areas clearly support populations

and diversity equal or superior to the reference areas. The main statistical difference between the
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managed and reference areas in 2008 was and increase in nekton species richness in the managed

arcas.

In summary, the project appears to be meeting it goals up to this point, the immediate post-
construction phase. Further monitoring will take place to evaluate whether these changes are
sustained over time. The lessons learned in the course of this project should be considered in

future projects of this kind in Suffolk County.
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REPORT ADDENDUM: PHRAGMITES CONTROL PROGRAM

Since the 1970s, Phragmites australis (Phragmites) or the common reed has encroached upon the
wetlands and tidal reaches of the Carmans River. USFWS staff have actively sought to actively
control Phragmites as it displaces native vegetation and provides poor habitat for both fish and
wildlife species due to its dense monotypic stands. Phragmites can also contribute to wildfires
and eradication of this species from portions of the Refuge will reduce the risk of wildfire to

neighboring residential areas.

In 2005, USFWS staff re-established an active Phragmites control program within the Refuge,
building on previous control projects conducted in 1992 and 1999. Due to low salinity and small
tidal amplitude of the Carmans River wetlands, water management alone was deemed not
effective enough to control the rapidly expanding Phragmites. Use of herbicide applications
(Aquamaster® - glyphosate) followed by removal of dead stalks via mowing and prescribed fire

were initiated, upon issuance of a permit by the DEC.

Approximately two-hundred and fifty acres of Phragmites dominated marsh have been treated
with an application of the herbicide Aquamaster® since 2005. The figure below shows those
arecas of WNWR treated with various Phragmites control activities as of June 19, 2008. Large
expanses of Phragmites stands were treated with herbicide applications using a helicopter in
2007 and 2008. Smaller or mixed stands were selectively treated by hand using low ground
pressure, tracked equipment. Typically, two herbicide applications were applied, followed by

spot hand applications to eradicate this species.

Standing thatch removal was accomplished by the USFWS’s Regional Fire Program that
included mowing approximately ninety acres in 2008. Additional thatch removal was
accomplished by the Long Island Interagency Wildfire Crew (consisting of firefighters from
USFWS, the New York State Forest Rangers, The Nature Conservancy, U.S. Department of
Agriculture, Suffolk County, and other volunteers) on approximately 30 acres using prescribed

burning.
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Wertheim NWR

Area D 17 ac
herbicided 2007

Area E23 ac
mowed spring 2008

. AreaH 28 ac
western finger
mowed spring 2008

Areal 44 ac
herbicided 2007

Area A 29 acres
Mowed spring 2008

0 380 760 1,520 Meters
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The combined efforts of the Phragmites control program appear to have had a positive effect on
the Wertheim site. While no seeding has taken place, USFWS staff reported that more than two
dozen native plant species have become re-established through propagules present in the seed
bank. The USFWS staff will continue to treat approximately ten to forty acres of common reed-
dominated marsh each year using spot herbicide applications and mowing until a maintenance

level of less than 5% coverage of Phragmites remains in tidal marshes within the refuge.

USFWS staff report that bird species such as black duck, great egret, glossy ibis, snowy egret,
greater yellowlegs, northern harrier and short-eared owl have been found foraging on these
reclaimed sites. Native vegetative coverage and species richness should continue to increase for
several growing seasons through continued active management of any Phragmites that may

remain.

IMPACTS TO THE DEMONSTRATION PROJECT FROM THE PHRAGMITES
CONTROL PROGRAM

The Phragmites control program has greatly impacted Area 4 of the Wertheim NWR Water
Management Demonstration Project. Other areas of the Project were impacted minimally or not
at all by this effort. No Phragmites control efforts were undertake in Area 1 and Area 2, and only
a small strip of Area 3 along the impoundment access road was treated and mowed. See the
figure above. Future planned Phragmites control efforts may have a larger impact on Area 3.
While preserving the control areas would be beneficial from a scientific study point of view for
this demonstration project, the benefits to wildlife already appear to be great. Sampling will
continue in all areas, and changes to the marsh composition, avian community and other
parameters due to the Phragmites control program should continue to be readily apparent in years

to come.
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Appendix A

Water Table Height
and

Pore Water Salinity
2008
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area Station {cm) Soil Salinity (ppt) Salinity {cm)
Area1l
05/22/08] A1 1-1-00 -2.9 11 15
05/22/08] A1 1-1-40 3.1 14 45
05/22/08] A1 1-1-80 -0.4 14 15
05/22/08] A1 1-1-120 -1.8 17 15
05/22/08] A1 1-2-00 4.4 18 15
05/22/08] Al 1-240 0.2 20 15
05/22/08] A1 1-2-80 -0.9 16 15
05/22/08] Al 1-2-120 — 23 15
05/22/08] A1 1-3-00 0.9 11 15
05/22/08] A1 1-340 0.7 15 15
05/22/08] A1 1-3-80 -5.9 13 15
05/22/08] Al 1-3-120 0.5 15 15
05/22/08] A1 1-3-160 -1.4 14 15
05/22/08] A1 1-3-200 -0.1 19 15
05/22/08] Al 1-4-00 -24 14 15
05/22/08] A1 1-4-40 -2.6 14 15
05/22/08] Al 1-4-80 -5.7 12 15
05/22/08] A1 1-4-120 -2.1 13 15
05/22/08] Al 1-4-160 -0.3 16 15
05/22/08] Ad 1-4-200 -3.4 15 15
05/22/08] A1 1-4-240 -2.3 15 15
05/22/08] A1 1-5-00 =77 16 15
05/22/08] A1 1-540 -0.2 20 15
05/22/08] A1 1-5-80 2.1 15 15
05/29/08] A1 1-1-00 -14.7 11 15
05/28/08] A1 1-1-40 7.7 14 15
05/28/08] A1 1-1-80 -6.0 14 15
05/28/08] Al 1-1-120 -5.3 18 15
05/29/08] A1 1-2-00 -3.8 13 15
05/29/08] Al 1-2-40 -8.7 20 15
05/29/08] A1 1-2-80 -5.9 17 15
05/29/08] Al 1-2-120 2.3 22 15
05/28/08] A1 1-3-00 -7.2 14 15
05/28/08] A1 1-340 -4.1 16 15
05/28/08] A1 1-3-80 -17.6 15 15
05/28/08] A1 1-3-120 -7.8 15 15
05/28/08] A1 1-3-160 -7.6 17 15
05/28/08] Al 1-3-200 -5.2 20 15
05/28/08] A1 1-4-00 -9.9 12 15
05/28/08] A1 1-4-40 -16.4 14 15
05/29/08] Al 1-4-80 -11.4 17 15
05/29/08] A1 1-4-120 -8.7 15 15
05/29/08] Al 1-4-160 -94 18 15
05/28/08] A1 1-4-200 -11.2 15 15
05/29/08] Al 1-4-240 -11.8 16 15
05/28/08] A1 1-5-00 -18.8 16 15
05/28/08] A1 1-540 1.3 21 15
05/28/08] A1 1-5-80 -8.2 18 15
06/12/08] Al 1-1-00 -18.4 10 30
06/12/08] A1 1-1-40 -11.0 15 45
06/12/08] A1 1-1-80 -15.9 13 45
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
06/12/08] A1 1-1-120 -20.4 18 15
06/12/08] Al 1-2-00 -14.2 16 15
06/12/08] Al 1-2-40 -18.2 18 15
06/12/08] A1 1-2-80 -4.4 16 15
06/12/08] Al 1-2-120 -13.3 20 15
06/12/08] Al 1-3-00 -11.0 10 15
06/12/08] Al 1-340 -13.9 B8 15
06/12/08] Al 1-3-80 -19.2 11 15
06/12/08] Al 1-3-120 -6.6 15 15
06/12/08] Al 1-3-160 -16.5 10 15
06/12/08] Al 1-3-200 -22.7 17 15
06/12/08] Al 1-4-00 -15.9 9 15
06/12/08] A1 1-4-40 -20.6 9 15
06/12/08] Al 1-4-80 -19.2 16 15
06/12/08] A1 1-4-120 -17.4 20 45
06/12/08] Al 1-4-160 -15.9 16 15
06/12/08] Al 1-4-200 -16.3 10 15
06/12/08] Al 1-4-240 -16.7 12 15
06/12/08] Al 1-5-00 -19.8 11 15
06/12/08] Al 1-540 -0.3 19 15
06/12/08] Al 1-5-80 -14.8 11 15
06/25/08] Al 1-1-00 -11.6 10 15
06/25/08] Al 1-140 9.6 11 15
06/25/08] Al 1-1-80 -8.4 13 15
06/25/08] Al 1-1-120 -10.5 17 15
06/25/08] Al 1-2-00 -2.7 14 15
06/25/08] Al 1-2-40 -7.3 18 15
06/25/08] A1 1-2-80 -7.6 17 15
06/25/08] Al 1-2-120 -4.2 20 15
06/25/08] A1 1-3-00 -6.0 10 15
06/25/08] Al 1-3-40 -5.3 14 15
06/25/08] Al 1-3-80 -16.1 17 15
06/25/08] Al 1-3-120 -8.0 16 15
06/25/08] Al 1-3-160 -10.4 15 15
06/25/08] Al 1-3-200 -13.3 20 15
06/25/08] A1 1-4-00 -19.6 9 15
06/25/08] Al 1-4-40 -14.0 11 15
06/25/08] Al 1-4-80 -11.7 16 15
06/25/08] A1 1-4-120 -7.3 17 15
06/25/08] Al 1-4-160 -7.6 14 15
06/25/08] A1 1-4-200 -11.2 11 15
06/25/08] Al 1-4-240 -10.4 11 15
06/25/08] Al 1-5-00 -16.8 12 15
06/25/08] Al 1-540 3.0 19 15
06/25/08] Al 1-5-80 -7.8 15 15
07/09/08] A1 1-1-00 4.0 11 45
07/09/08] Al 1-140 -5.8 8 15
07/09/08] Al 1-1-80 -8.7 12 15
07/09/08] Al 1-1-120 -18.6 15 15
07/09/08] Al 1-2-00 0.2 11 15
07/09/08] A1 1-2-40 -10.6 16 15
07/09/08] A1 1-2-80 -8.0 15 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {(cm)
07/09/08] Al 1-2-120 -6.9 18 30
07/08/08] Ad 1-3-00 -1.2 10 15
07/09/08] Al 1-3-40 -8.3 12 15
07/09/08] Ad 1-3-80 -1.6 18 15
07/09/08] Al 1-3-120 -7.6 15 15
07/09/08] Al 1-3-160 -13.4 14 15
07/09/08] Al 1-3-200 -14 4 18 30
07/09/08] Al 1-4-00 -5.5 9 15
07/09/08] A1 1-4-40 -9.3 8 15
07/09/08] Al 1-4-80 -5.5 14 15
07/09/08] A1 1-4-120 -3.3 15 15
07/09/08] Al 1-4-160 -2.7 13 15
07/09/08] Al 1-4-200 -7.8 9 15
07/09/08] Al 1-4-240 -5.9 11 15
07/09/08] Al 1-5-00 -11.3 8 30
07/08/08] Al 1-540 3.5 16 15
07/09/08] Al 1-5-80 -2.1 10 15
07/21/08] Al 1-1-00 -2.4 8 15
07/21/08] Al 1-1-40 -13.0 11 45
07/21/08] Al 1-1-80 -2.1 11 15
07/21/08] Al 1-1-120 -0.5 16 15
07/21/08] A1 1-2-00 3.8 13 15
07/21/08] Al 1-2-40 3.8 17 15
07/21/08] A1 1-2-80 -0.3 18 15
07/21/08] Al 1-2-120 9.8 18 30
07/21/08] Al 1-3-00 -0.2 11 15
07/21/08] Al 1-3-40 0.1 18 15
07/21/08] Al 1-3-80 -3.1 12 15
07/21/08] Al 1-3-120 1.0 11 15
07/21/08] Al 1-3-160 -2.2 15 15
07/21/08] Al 1-3-200 -0.8 18 15
07/21/08] Al 1-4-00 0.1 9 15
07/21/08] A1 1-4-40 -5.4 9 15
07/21/08] Al 1-4-80 -1.9 13 15
07/21/08] A1 1-4-120 -1.7 14 15
07/21/08] Al 1-4-160 0.8 14 15
07/21/08] A1 1-4-200 -1.9 8 15
07/21/08] Al 1-4-240 -0.5 12 15
07/21/08] Al 1-5-00 -6.6 9 15
07/21/08] Al 1-5-40 5.3 15 30
07/21/08] Al 1-5-80 1.8 13 15
08/07/08] Al 1-1-00 -5.4 9 15
08/07/08] Al 1-140 7.1 11 15
08/07/08] Al 1-1-80 -4.0 14 15
08/07/08] Al 1-1-120 -1.5 13 15
08/07/08] Al 1-2-00 2.0 12 15
08/07/08] Al 1-2-40 1.2 16 15
08/07/08] A1 1-2-80 -2.1 15 15
08/07/08] Al 1-2-120 -1.6 17 15
08/07/08] A1 1-3-00 -1.8 10 15
08/07/08] Al 1-3-40 -0.4 11 15
08/07/08] Al 1-3-80 7.9 13 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
08/07/08] A1 1-3-120 -2.8 11 15
08/07/08] Al 1-3-160 -4.4 14 15
08/07/08] Al 1-3-200 -0.8 21 15
08/07/08] A1 1-4-00 -5.2 6 15
08/07/08] Al 1-4-40 -10.3 7 15
08/07/08] Al 1-4-80 -6.4 11 15
08/07/08] Al 1-4-120 -2.7 16 15
08/07/08] Al 1-4-160 -1.4 12 15
08/07/08] Al 1-4-200 =77 8 15
08/07/08] A1 1-4-240 -5.3 9 15
08/07/08] Al 1-5-00 -13.8 9 15
08/07/08] Al 1-540 4.5 16 30
08/07/08] Al 1-5-80 -0.2 11 15
08/21/08] Al 1-1-00 -16.8 9 45
08/21/08] Al 1-1-40 8.3 11 15
08/21/08] Al 1-1-80 -11.2 14 15
08/21/08] Al 1-1-120 -10.3 14 15
08/21/08] A1 1-2-00 -7.9 13 15
08/21/08] Al 1-240 -8.4 16 15
08/21/08] A1 1-2-80 -7.2 16 15
08/21/08] Al 1-2-120 -1.4 19 15
08/21/08] Al 1-3-00 -8.4 12 15
08/21/08] Al 1-340 -6.7 12 15
08/21/08] Al 1-3-80 -15.5 15 15
08/21/08] Al 1-3-120 -6.4 17 15
08/21/08] Al 1-3-160 -8.9 14 15
08/21/08] Al 1-3-200 -10.0 21 15
08/21/08] A1 1-4-00 -13.8 8 15
08/21/08] Al 1-4-40 -15.3 10 30
08/21/08] Al 1-4-80 -13.1 19 30
08/21/08] Al 1-4-120 -7.4 19 15
08/21/08] Al 1-4-160 -9.4 18 15
08/21/08] Al 1-4-200 -12.0 11 15
08/21/08] Al 1-4-240 -12.4 12 15
08/21/08] Al 1-5-00 -15.7 10 15
08/21/08] Al 1-5-40 4.6 17 30
08/21/08] Al 1-5-80 -6.2 12 15
09/05/08] Al 1-1-00 -7.1 9 30
09/05/08] Al 1-140 T2 12 45
09/05/08] Al 1-1-80 -4.9 14 15
09/05/08] A1 1-1-120 -3.0 17 15
09/05/08] A1 1-2-00 0.4 16 15
09/05/08] Al 1-240 -1.8 17 30
09/05/08] A1 1-2-80 -2.8 18 15
09/05/08] Al 1-2-120 0.5 19 30
09/05/08] A1 1-3-00 -3.6 13 15
09/05/08] Al 1-340 -2.2 12 15
09/05/08] Al 1-3-80 -10.8 16 15
09/05/08] Al 1-3-120 -3.5 19 15
09/05/08] Al 1-3-160 -3.6 14 15
09/05/08] Al 1-3-200 -1.3 19 15
09/05/08] A1 1-4-00 -6.0 9 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
09/05/08] A1 1-4-40 -2.6 11 15
09/05/08] Al 1-4-80 -7.1 14 15
09/05/08] Al 1-4-120 -2.7 19 15
09/05/08] A1 1-4-160 -3.0 14 15
09/05/08] A1 1-4-200 -8.8 13 15
09/05/08] Al 1-4-240 -6.0 13 15
09/05/08] Al 1-5-00 -14.1 13 15
09/05/08] Al 1-540 8.1 17 15
09/05/08] Al 1-5-80 -1.5 14 15
09/18/08] Al 1-1-00 -7.3 9 15
09/18/08] Al 1-140 6.8 13 45
09/18/08] Al 1-1-80 -8.5 16 15
09/18/08] Al 1-1-120 -8.0 16 15
09/18/08] Al 1-2-00 -2.0 16 15
09/18/08] Al 1-2-40 -7.0 18 15
09/18/08] Al 1-2-80 -5.9 17 15
09/18/08] Al 1-2-120 1.1 19 15
09/18/08] A1 1-3-00 -6.0 11 15
09/18/08] Al 1-340 -5.9 12 15
09/18/08] A1 1-3-80 -11.4 13 15
09/18/08] Al 1-3-120 -5.2 18 15
09/18/08] Al 1-3-160 -9.1 15 15
09/18/08] Al 1-3-200 -5.0 21 15
09/18/08] Al 1-4-00 -11.3 8 15
09/18/08] A1 1-4-40 -156.7 10 15
09/18/08] A1 1-4-80 -8.6 13 15
09/18/08] Al 1-4-120 -4.5 19 15
09/18/08] A1 1-4-160 -5.1 13 15
09/18/08] Al 1-4-200 -9.0 10 15
09/18/08] A1 1-4-240 -7.5 12 15
09/18/08] Al 1-5-00 -14.9 11 15
09/18/08] Al 1-540 4.4 16 15
09/18/08] Al 1-5-80 -5.2 12 15
10/20/08] Al 1-1-00 -1.9 13 15
10/20/08] A1 1-1-40 11.0 14 15
10/20/08] A1 1-1-80 -0.8 16 15
10/20/08] A1 1-1-120 -0.3 17 15
10/20/08] A1 1-2-00 5.5 16 15
10/20/08] A1 1-2-40 2.2 18 15
10/20/08] A1 1-2-80 1.1 18 15
10/20/08] A1 1-2-120 5.6 19 15
10/20/08] A1 1-3-00 0.8 18 15
10/20/08] A1 1-340 1.7 15 15
10/20/08] A1 1-3-80 0.5 17 15
10/20/08| A1 1-3-120 1.4 20 15
10/20/08] A1 1-3-160 -0.7 17 15
10/20/08] A1 1-3-200 -0.6 23 15
10/20/08] A1 1-4-00 -0.7 10 15
10/20/08] A1 1-4-40 1.0 13 15
10/20/08] A1 1-4-80 0.5 15 15
10/20/08] A1 1-4-120 -1.0 17 15
10/20/08] A1 1-4-160 -0.6 17 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008

Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
10/20/08] A1 1-4-200 -0.5 15 15
10/20/08] A1 1-4-240 0.1 16 15
10/20/08 A1 1-5-00 0.2 16 15
10/20/08] A1 1-540 8.5 21 15
10/20/08] A1 1-5-80 2.8 14 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
Area 2
5/21/08] A2 2-1-00 0.5 12 13
5/21/08[ A2 2-140 2.4 17 15
5/21/08[ A2 2-1-80 Can't find well 21 15
5/21/08[ A2 2-1-120 6.6 20 15
5/21/08] A2 2-1-160 2.9 20 15
5/21/08[ A2 2-2-00 -8.6 12 15
5/21/08[ A2 2-2-40 -4.3 8 15
5/21/08[ A2 2-2-80 1.7 20 15
5/21/08[ A2 2-2-120 -0.3 23 15
5/21/08[ A2 2-2-160 5.7 21 15
5/21/08] A2 2-2-200 -13.2 18 15
5/21/08] A2 2-3-00 -0.8 16 15
5/21/08[ A2 2-340 4.4 30 15
5/21/08[ A2 2-3-80 1.7 31 15
5/21/08[ A2 2-3-120 15.2 20 15
5/21/08] A2 2-3-160 6.3 25 15
5/21/08[ A2 2-3-200 0.8 26 15
5/21/08[ A2 2-4-00 3.5 26 15
5/21/08[ A2 2-4-40 4.6 23 15
5/21/08[ A2 2-4-80 -0.5 25 15
5/21/08] A2 2-4-120 1.7 21 15
5/21/08] A2 2-5-00 -0.4 27 30
5/21/08] A2 2-540 2.7 20 15
5/21/08] A2 2-5-80 0.7 23 15
5/30/08[ A2 2-1-00 -14.4 10 15
5/30/08[ A2 2-140 -2.3 19 15
5/30/08[ A2 2-1-80 6.6 22 15
5/30/08[ A2 2-1-120 -3.1 20 15
5/30/08[ A2 2-1-160 -3.7 19 15
5/30/08[ A2 2-2-00 -13.9 13 15
5/30/08[ A2 2-2-40 -17.8 11 15
5/30/08] A2 2-2-80 -6.4 19 15
5/30/08[ A2 2-2-120 -0.1 22 15
5/30/08[ A2 2-2-160 -3.2 20 15
5/30/08[ A2 2-2-200 -25.1 15 30
5/30/08[ A2 2-3-00 -15.8 19 15
5/30/08[ A2 2-340 -2.8 29 15
5/30/08 A2 2-3-80 2.6 30 15
5/30/08[ A2 2-3-120 -2.0 20 15
5/30/08[ A2 2-3-160 1.0 26 15
5/30/08[ A2 2-3-200 -9.9 24 15
5/30/08] A2 2-4-00 -3.1 24 15
5/30/08 A2 2-4-40 -8.2 20 15
5/30/08[ A2 2-4-80 Top of well stuck 22 15
5/30/08[ A2 2-4-120 -9.9 21 15
5/30/08[ A2 2-5-00 -12.7 26 30
5/30/08[ A2 2-540 -8.5 18 15
5/30/08[ A2 2-5-80 -9.7 21 15
6/13/08[ A2 2-1-00 -18.3 12 15
6/13/08] A2 2-1-40 -9.0 17 15
6/13/08] A2 2-1-80 Top of well stuck 21 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
6/13/08[ A2 2-1-120 -5.0 17 15
6/13/08] A2 2-1-160 -11.6 18 15
6/13/08[ A2 2-2-00 -16.7 10 45
6/13/08] A2 2-2-40 -18.5 8 15
6/13/08[ A2 2-2-80 -12.9 20 15
6/13/08[ A2 2-2-120 -7.9 20 15
6/13/08[ A2 2-2-160 -10.4 20 15
6/13/08[ A2 2-2-200 -27.7 12 30
6/13/08[ A2 2-3-00 -18.8 16 15
6/13/08[ A2 2-340 -7.6 27 15
6/13/08] A2 2-3-80 -16.2 31 15
6/13/08] A2 2-3-120 1.7 20 15
6/13/08[ A2 2-3-160 -9.5 26 15
6/13/08] A2 2-3-200 -17.1 26 15
6/13/08] A2 2-4-00 -11.1 22 15
6/13/08[ A2 2-4-40 -9.7 20 15
6/13/08[ A2 2-4-80 Top of well stuck 21 15
6/13/08[ A2 2-4-120 Top of well stuck 19 45
6/13/08] A2 2-5-00 -22.4 23 15
6/13/08[ A2 2-540 -18.1 20 15
6/13/08[ A2 2-5-80 -17.1 20 15
6/26/08] A2 2-1-00 -8.2 9 15
6/26/08] A2 2-1-40 -1.0 14 15
6/26/08] A2 2-1-80 -4.4 19 15
6/26/08[ A2 2-1-120 7.0 16 15
6/26/08[ A2 2-1-160 -5.9 17 15
6/26/08[ A2 2-2-00 -10.9 g 15
6/26/08[ A2 2-2-40 -10.9 7 15
6/26/08[ A2 2-2-80 -3.7 20 15
6/26/08[ A2 2-2-120 -0.7 19 15
6/26/08[ A2 2-2-160 -5.8 17 15
6/26/08[ A2 2-2-200 -12.4 9 15
6/26/08[ A2 2-3-00 -9.7 15 15
6/26/08] A2 2-3-40 -1.0 26 15
6/26/08] A2 2-3-80 -4.8 31 15
6/26/08[ A2 2-3-120 0.4 17 15
6/26/08[ A2 2-3-160 -2.0 14 15
6/26/08[ A2 2-3-200 -11.8 22 15
6/26/08[ A2 2-4-00 -4.6 21 15
6/26/08[ A2 2-4-40 -9.2 18 15
6/26/08[ A2 2-4-80 -3.6 19 15
6/26/08[ A2 2-4-120 -14.4 20 15
6/26/08[ A2 2-5-00 -13.4 21 15
6/26/08[ A2 2-540 -9.8 19 15
6/26/08[ A2 2-5-80 -10.8 18 15
7/110/08] A2 2-1-00 -8.0 6 15
7H10/08[ A2 2-1-40 0.8 10 15
710/08[ A2 2-1-80 -3.0 19 15
710/08[ A2 2-1-120 -3.2 15 30
710/08[ A2 2-1-160 -3.9 15 15
710/08[ A2 2-2-00 -12.2 8 15
7/10/08] A2 2-2-40 -15.9 9 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008

Water Table Depth Depth of Soil

Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
[ 7710/08] A2 | 2-2-80 25 16 15
710/08[ A2 2-2-120 -4.1 20 15
7/10/08] A2 2-2-160 -5.7 19 30
7/110/08] A2 2-2-200 -15.4 11 30
7/10/08[ A2 2-3-00 -10.8 15 45
710/08] A2 2-3-40 0.3 27 30
710/08] A2 2-3-80 -1.4 29 15
7H10/08] A2 2-3-120 3.9 17 15
7H10/08[ A2 2-3-160 -5.5 25 15
710/08[ A2 2-3-200 -17.2 24 15
710/08] A2 2-4-00 -5.6 23 15
710/08] A2 2-4-40 -8.7 19 15
7/110/08[ A2 2-4-80 -7.8 21 45
710/08] A2 2-4-120 -18.0 20 15
7/110/08] A2 2-5-00 -16.4 22 30
7H10/08] A2 2-5-40 -22.6 20 15
7110/08] A2 2-5-80 -14.6 18 15
7/23/08] A2 2-1-00 -5.5 11 15
7/23/08] A2 2-1-40 1.0 13 15
7/23/08] A2 2-1-80 -0.5 15 15
7/23/08] A2 2-1-120 -2.5 8 15
7123/08] A2 2-1-160 0.5 16 15
7/23/08] A2 2-2-00 -10.5 ] 15
7123/08] A2 2-240 -10.5 10 15
7/23/08] A2 2-2-80 1.0 20 15
7/23/08] A2 2-2-120 0.0 18 15
7123/08] A2 2-2-160 1.0 20 15
7/23/08[ A2 2-2-200 -17.5 5 15
7/23/08] A2 2-3-00 -7.0 14 15
7123/08] A2 2-3-40 3.0 26 15
7/23/08] A2 2-3-80 -0.5 27 15
7/23/08] A2 2-3-120 3.5 15 15
7123/08] A2 2-3-160 5.0 18 15
7123/08] A2 2-3-200 0.0 26 15
7123/08] A2 2-4-00 1.0 20 15
7/23/08] A2 2-4-40 2.5 14 15
7/23/08] A2 2-4-80 4.0 16 15
7123/08] A2 2-4-120 0.0 16 15
7/23/08] A2 2-5-00 -6.5 26 15
7/23/08] A2 2-5-40 2.5 22 15
7/23/08] A2 2-5-80 1.5 17 15
8/8/08] A2 2-1-00 -3.9 8 15
8/8/08] A2 2-140 2.6 12 15
8/8/08] A2 2-1-80 -1.2 18 15
8/8/08] A2 2-1-120 -1.7 12 15
8/8/08| A2 2-1-160 0.0 14 15
8/8/08] A2 2-2-00 -11.4 8 15
8/8/08] A2 2-240 -12.3 9 30
8/8/08] A2 2-2-80 0.8 19 15
8/8/08] A2 2-2-120 5.0 19 45
8/8/08] A2 2-2-160 2.8 16 15
8/8/08] A2 2-2-200 -15.2 10 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
8/8/08] A2 2-3-00 -5.1 15 15
8/8/08] A2 2-3-40 2.3 26 15
8/8/08] A2 2-3-80 1.1 27 15
8/8/08] A2 2-3-120 3.6 18 15
8/8/08] A2 2-3-160 2.9 27 15
8/8/08] A2 2-3-200 -6.7 26 15
8/8/08] A2 2-4-00 1.1 21 15
8/8/08] A2 2-4-40 -1.2 17 15
8/8/08] A2 2-4-80 2.0 20 15
8/8/08] A2 2-4-120 -5.4 21 15
8/8/08] A2 2-5-00 -9.7 24 30
8/8/08] A2 2-5-40 -3.0 23 15
8/8/08] A2 2-5-80 -4.4 19 45
8/20/08[ A2 2-1-00 -8.5 8 15
8/20/08[ A2 2-1-40 0.7 13 15
8/20/08 A2 2-1-80 -0.1 16 15
8/20/08[ A2 2-1-120 -1.6 13 15
8/20/08 A2 2-1-160 -0.1 15 15
8/20/08[ A2 2-2-00 -10.5 8 15
8/20/08 A2 2-2-40 -12.9 9 15
8/20/08[ A2 2-2-80 0.1 16 15
8/20/08[ A2 2-2-120 -4.2 15 15
8/20/08[ A2 2-2-160 2.7 16 15
8/20/08[ A2 2-2-200 -19.3 10 30
8/20/08[ A2 2-3-00 -8.5 14 15
8/20/08[ A2 2-3-40 1.5 28 15
8/20/08[ A2 2-3-80 -0.5 29 15
8/20/08[ A2 2-3-120 5.8 19 15
8/20/08[ A2 2-3-160 -12.0 29 15
8/20/08[ A2 2-3-200 -21.8 30 45
8/20/08[ A2 2-4-00 -2.2 23 15
8/20/08[ A2 2-4-40 -6.5 18 15
8/20/08[ A2 2-4-80 -12.5 23 15
8/20/08[ A2 2-4-120 -23.0 25 15
8/20/08[ A2 2-5-00 -18.7 24 45
8/20/08[ A2 2-540 -15.9 26 30
8/20/08[ A2 2-5-80 -13.8 21 15
9/4/08] A2 2-1-00 0.3 9 15
9/4/08] A2 2-1-40 3.0 13 15
9/4/08] A2 2-1-80 -0.1 17 15
9/4/08] A2 2-1-120 -1.4 19 15
9/4/08] A2 2-1-160 2.2 16 15
9/4/08] A2 2-2-00 -7.6 13 15
9/4/08] A2 2-2-40 -3.9 13 15
9/4/08] A2 2-2-80 2.3 18 15
9/4/08] A2 2-2-120 -0.8 19 15
9/4/08] A2 2-2-160 17.1 16 15
9/4/08] A2 2-2-200 -11.7 9 15
9/4/08] A2 2-3-00 -0.2 14 45
9/4/08] A2 2-340 2.7 26 15
9/4/08] A2 2-3-80 2.2 28 15
9/4/08] A2 2-3-120 -1.1 19 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008

Water Table Depth Depth of Soil

Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
9/4/08] A2 2-3-160 3.8 30 15
9/4/08] A2 2-3-200 -2.7 27 30
9/4/08] A2 2-4-00 2.1 24 15
9/4/08] A2 2-4-40 2.5 16 15
9/4/08] A2 2-4-80 1.6 21 15
9/4/08] A2 2-4-120 -21.5 24 30
9/4/08] A2 2-5-00 -5.3 23 45
9/4/08] A2 2-5-40 -3.6 27 15
9/4/08] A2 2-5-80 0.4 26 15
919/08[ A2 2-1-00 -9.5 12 15
919/08[ A2 2-1-40 -0.3 15 15
9/19/08[ A2 2-1-80 -2.4 19 15
919/08[ A2 2-1-120 -2.2 17 15
919/08[ A2 2-1-160 -1.6 16 15
919/08[ A2 2-2-00 -11.8 11 15
919/08[ A2 2-240 -4.8 10 15
9/19/08[ A2 2-2-80 -4.3 19 15
9/19/08[ A2 2-2-120 2.0 22 15
919/08[ A2 2-2-160 -2.7 16 15
9/19/08[ A2 2-2-200 -12.4 12 30
919/08[ A2 2-3-00 -12.9 15 15
9M19/08[ A2 2-340 -0.2 30 15
919/08[ A2 2-3-80 -1.8 31 15
9M19/08[ A2 2-3-120 6.6 21 15
919/08[ A2 2-3-160 1.7 34 15
9/19/08[ A2 2-3-200 -8.1 33 15
9M19/08[ A2 2-4-00 -0.3 22 15
9/19/08[ A2 2-4-40 -6.1 16 15
9/19/08[ A2 2-4-80 -0.1 22 15
9/19/08[ A2 2-4-120 -8.3 27 15
9/19/08[ A2 2-5-00 -11.8 24 30
919/08[ A2 2-5-40 -5.7 28 15
9/19/08[ A2 2-5-80 -10.6 20 15
10/24/08] A2 2-1-00 0.8 21 15
10/24/08| A2 2-1-40 4.0 21 15
10/24/08] A2 2-1-80 0.9 23 15
10/24/08[ A2 2-1-120 3.8 23 15
10/24/08] A2 2-1-160 2.5 24 15
10/24/08] A2 2-2-00 -7.3 17 15
10/24/08] A2 2-240 -1.5 19 15
10/24/08| A2 2-2-80 2.4 25 15
10/24/08 A2 2-2-120 8.0 24 15
10/24/08] A2 2-2-160 6.4 26 15
10/24/08 A2 2-2-200 -12.1 18 15
10/24/08| A2 2-3-00 -2.5 20 15
10/24/08 A2 2-3-40 — 31 15
10/24/08| A2 2-3-80 3.0 31 15
10/24/08| A2 2-3-120 -3.7 26 15
10/24/08| A2 2-3-160 5.5 32 15
10/24/08] A2 2-3-200 -0.2 34 15
10/24/08] A2 2-4-00 2.6 26 15
10/24/08| A2 2-4-40 3.5 21 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008

Water Table Depth Depth of Soil

Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
10/24/08] A2 | 2-4-80 3.5 27 15
10/24/08 A2 2-4-120 0.4 27 15
10/24/08| A2 2-5-00 -4.7 29 15
10/24/08] A2 2-5-40 2.6 30 15
10/24/08| A2 2-5-80 -0.4 24 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
Area 3
05/20/08] A3 3-1-00 1.4 8 13
05/20/08] A3 3-140 3.8 12 15
05/20/08] A3 3-1-80 0.4 11 15
05/20/08] A3 3-1-120 0.4 10 15
05/20/08] A3 3-1-160 2.0 12 15
05/20/08] A3 3-1-200 1.8 20 15
05/20/08] A3 3-2-00 -2.5 15 15
05/20/08] A3 3-2-40 2.0 15 15
05/20/08] A3 3-2-80 2.5 15 15
05/20/08] A3 3-2-120 24 10 15
05/20/08] A3 3-2-160 4.8 19 15
05/20/08] A3 3-2-200 0.5 19 15
05/20/08] A3 3-3-00 -0.3 11 15
05/20/08] A3 3-3-40 2.3 10 15
05/20/08] A3 3-3-80 0.3 i 15
05/20/08] A3 3-3-120 -4.9 20 30
05/20/08] A3 3-4-00 -1.2 17 15
05/20/08] A3 3-4-40 -2.0 10 15
05/20/08] A3 3-4-80 2.6 18 15
05/20/08] A3 3-4-120 0.6 20 15
05/30/08] A3 3-1-00 -1.7 19 15
05/30/08] A3 3-1-40 1.6 20 15
05/30/08] A3 3-1-80 -5.7 15 15
05/30/08] A3 3-1-120 -9.2 22 15
05/30/08] A3 3-1-160 -10.5 23 15
05/30/08] A3 3-1-200 -7.8 24 15
05/30/08] A3 3-2-00 -21.4 16 15
05/30/08] A3 3-240 -2.2 20 15
05/30/08] A3 3-2-80 -9.1 18 30
05/30/08] A3 3-2-120 -7.5 20 15
05/30/08] A3 3-2-160 -0.9 25 15
05/30/08] A3 3-2-200 -10.0 20 15
05/30/08] A3 3-3-00 -12.6 18 15
05/30/08] A3 3-3-40 -6.4 21 15
05/30/08] A3 3-3-80 -8.2 23 15
05/30/08] A3 3-3-120 -8.0 21 15
05/30/08] A3 3-4-00 -16.3 24 15
05/30/08] A3 3-4-40 -10.9 16 15
05/30/08] A3 3-4-80 -6.9 25 15
05/30/08] A3 3-4-120 -11.3 22 15
06/13/08] A3 3-1-00 -6.0 13 15
06/13/08] A3 3-1-40 -3.5 17 15
06/13/08] A3 3-1-80 -7.2 8 45
06/13/08] A3 3-1-120 -16.5 20 15
06/13/08] A3 3-1-160 -19.7 23 15
06/13/08] A3 3-1-200 -17.8 24 15
06/13/08] A3 3-2-00 -24.3 11 15
06/13/08] A3 3-2-40 -8.6 19 15
06/13/08] A3 3-2-80 -11.2 18 15
06/13/08] A3 3-2-120 -13.1 20 15
06/13/08] A3 3-2-160 -7.5 25 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
06/13/08] A3 3-2-200 -21.1 20 15
06/13/08] A3 3-3-00 -22.4 18 15
06/13/08] A3 3-3-40 -11.4 22 15
06/13/08] A3 3-3-80 -14.9 21 15
06/13/08] A3 3-3-120 -25.0 25 45
06/13/08] A3 3-4-00 -23.3 24 15
06/13/08] A3 3-4-40 -18.6 19 15
06/13/08] A3 3-4-80 -14.2 23 15
06/13/08] A3 3-4-120 -18.4 23 15
06/26/08] A3 3-1-00 -4.2 14 15
06/26/08] A3 3-1-40 -0.6 14 15
06/26/08] A3 3-1-80 -5.5 B8 15
06/26/08] A3 3-1-120 -10.3 15 15
06/26/08] A3 3-1-160 -10.9 21 15
06/26/08] A3 3-1-200 -10.6 23 15
06/26/08] A3 3-2-00 -19.6 13 45
06/26/08] A3 3-240 -3.2 15 15
06/26/08] A3 3-2-80 -8.0 13 15
06/26/08] A3 3-2-120 -9.0 16 15
06/26/08] A3 3-2-160 -3.6 21 15
06/26/08] A3 3-2-200 -2.1 17 15
06/26/08] A3 3-3-00 -14.1 16 15
06/26/08] A3 3-3-40 -6.8 18 15
06/26/08] A3 3-3-80 -8.3 18 15
06/26/08] A3 3-3-120 -20.2 20 45
06/26/08] A3 3-4-00 -14.7 19 15
06/26/08] A3 3-4-40 -14.1 16 15
06/26/08] A3 3-4-80 -6.2 21 15
06/26/08] A3 3-4-120 -11.9 21 15
07/10/08] A3 3-1-00 -3.8 13 15
07/10/08] A3 3-1-40 -1.4 14 15
07/10/08] A3 3-1-80 -4.9 7 45
07/10/08] A3 3-1-120 -9.6 19 15
07/10/08] A3 3-1-160 -11.8 23 15
07/10/08] A3 3-1-200 -12.0 22 15
07/10/08] A3 3-2-00 -17.2 9 15
07/10/08] A3 3-2-40 -1.9 16 15
07/10/08] A3 3-2-80 -5.4 13 15
07/10/08] A3 3-2-120 -9.7 15 15
07/10/08] A3 3-2-160 -4.6 20 15
07/10/08] A3 3-2-200 -12.9 20 15
07/10/08] A3 3-3-00 -16.4 19 15
07/10/08] A3 3-340 -7.7 19 15
07/10/08] A3 3-3-80 -10.8 20 15
07/10/08] A3 3-3-120 -22.5 22 45
07/10/08] A3 3-4-00 -16.9 20 30
07/10/08] A3 3-4-40 -14.8 18 15
07/10/08] A3 3-4-80 -8.3 22 15
07/10/08] A3 3-4-120 -15.5 20 15
07/23/08] A3 3-1-00 0.5 11 15
07/23/08] A3 3-1-40 2.0 14 15
07/23/08] A3 3-1-80 -4.0 10 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
07/23/08] A3 3-1-120 -1.5 21 15
07/23/08] A3 3-1-160 1.5 20 15
07/23/08] A3 3-1-200 1.0 26 15
07/23/08] A3 3-2-00 4.5 11 15
07/23/08] A3 3-2-40 -4.5 11 15
07/23/08] A3 3-2-80 -13.5 10 15
07/23/08] A3 3-2-120 0.5 16 15
07/23/08] A3 3-2-160 4.0 23 15
07/23/08] A3 3-2-200 0.0 12 15
07/23/08] A3 3-3-00 -1.5 20 15
07/23/08] A3 3-340 1.5 20 15
07/23/08] A3 3-3-80 -1.0 10 15
07/23/08] A3 3-3-120 -8.5 19 15
07/23/08] A3 3-4-00 -2.5 16 15
07/23/08] A3 3-4-40 -4.0 22 15
07/23/08] A3 3-4-80 2.0 21 15
07/23/08] A3 3-4-120 1.0 19 15
06/08/08] A3 3-1-00 -1.4 13 15
08/08/08] A3 3-1-40 2.3 14 15
08/08/08] A3 3-1-80 -2.8 9 15
08/08/08] A3 3-1-120 -1.8 18 15
08/08/08] A3 3-1-160 0.8 18 15
08/08/08] A3 3-1-200 -1.9 24 15
08/08/08] A3 3-2-00 -9.2 11 15
08/08/08] A3 3-240 -4.9 17 15
08/08/08] A3 3-2-80 -4.3 14 15
08/08/08] A3 3-2-120 -1.8 18 15
08/08/08] A3 3-2-160 3.2 23 15
08/08/08] A3 3-2-200 -2.0 20 15
08/08/08] A3 3-3-00 -5.2 19 15
08/08/08] A3 3-3-40 -0.8 20 15
08/08/08] A3 3-3-80 -3.3 22 15
08/08/08] A3 3-3-120 5.6 23 15
08/08/08] A3 3-4-00 -7.7 21 45
08/08/08] A3 3-4-40 -6.4 24 15
08/08/08] A3 3-4-80 0.3 24 15
08/08/08] A3 3-4-120 -2.9 23 15
08/20/08] A3 3-1-00 -5.2 12 15
08/20/08] A3 3-1-40 -1.4 15 15
08/20/08] A3 3-1-80 -3.4 11 15
08/20/08] A3 3-1-120 -2.5 17 15
08/20/08] A3 3-1-160 -1.3 21 15
08/20/08] A3 3-1-200 -10.8 25 15
08/20/08] A3 3-2-00 -16.2 13 15
08/20/08] A3 3-2-40 4.5 14 15
08/20/08] A3 3-2-80 -5.2 15 15
08/20/08] A3 3-2-120 -8.6 18 15
08/20/08] A3 3-2-160 -2.4 23 30
08/20/08] A3 3-2-200 -5.5 20 15
08/20/08] A3 3-3-00 -17.8 20 15
08/20/08] A3 3-340 -7.2 19 15
08/20/08] A3 3-3-80 -8.6 20 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
08/20/08] A3 3-3-120 -8.9 22 30
08/20/08] A3 3-4-00 -22.9 20 45
08/20/08] A3 3-4-40 -21.5 24 30
08/20/08] A3 3-4-80 -14.8 25 15
08/20/08] A3 3-4-120 -5.3 25 15
09/04/08] A3 3-1-00 -0.8 11 15
09/04/08] A3 3-1-40 3.5 11 15
09/04/08] A3 3-1-80 -1.2 14 15
09/04/08] A3 3-1-120 0.2 18 30
09/04/08] A3 3-1-160 2.3 22 15
09/04/08] A3 3-1-200 1.2 24 15
09/04/08] A3 3-2-00 -0.8 14 15
09/04/08] A3 3-2-40 -2.7 15 15
09/04/08] A3 3-2-80 0.5 14 15
09/04/08] A3 3-2-120 0.9 16 15
09/04/08] A3 3-2-160 4.4 22 15
09/04/08] A3 3-2-200 -0.3 22 15
09/04/08] A3 3-3-00 -2.0 22 15
09/04/08] A3 3-340 1.6 19 15
09/04/08] A3 3-3-80 -0.4 23 15
09/04/08] A3 3-3-120 -5.9 26 15
09/04/08] A3 3-4-00 -0.9 25 15
09/04/08] A3 3-4-40 -3.0 22 30
09/04/08] A3 3-4-80 2.5 26 15
09/04/08] A3 3-4-120 1.3 23 30
09/18/08] A3 3-1-00 -1.8 14 15
09/18/08] A3 3-140 1.5 15 15
09/18/08] A3 3-1-80 -4.0 11 15
09/18/08] A3 3-1-120 -4.0 19 15
09/18/08] A3 3-1-160 -2.9 25 15
09/18/08] A3 3-1-200 -4.5 25 15
09/18/08] A3 3-2-00 -15.8 11 15
09/18/08] A3 3-2-40 1.5 16 30
09/18/08] A3 3-2-80 -5.8 15 15
09/18/08] A3 3-2-120 -2.9 18 15
09/18/08] A3 3-2-160 0.1 24 15
09/18/08] A3 3-2-200 -4.8 22 15
09/18/08] A3 3-3-00 -7.9 21 15
09/18/08] A3 3-3-40 -1.8 20 15
09/18/08] A3 3-3-80 -2.7 26 15
09/18/08] A3 3-3-120 -11.7 24 15
09/18/08] A3 3-4-00 -7.4 22 15
09/18/08] A3 3-4-40 -5.9 30 15
09/18/08] A3 3-4-80 0.5 27 15
09/18/08] A3 3-4-120 -6.5 27 15
10/24/08] A3 3-1-00 0.4 24 15
10/24/08[ A3 3-1-40 3.8 23 15
10/24/08] A3 3-1-80 -0.1 15 15
10/24/08[ A3 3-1-120 0.4 23 15
10/24/08[ A3 3-1-160 2.5 26 15
10/24/08] A3 3-1-200 0.9 28 15
10/24/08] A3 3-2-00 -2.8 21 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008

Water Table Depth Depth of Soil

Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
10/24/08] A3 3-2-40 4.4 20 15
10/24/08] A3 3-2-80 -5.4 18 15
10/24/08) A3 3-2-120 0.0 19 15
10/24/08] A3 3-2-160 3.9 26 15
10/24/08 A3 3-2-200 0.0 23 15
10/24/08[ A3 3-3-00 -14 25 15
10/24/08] A3 3-3-40 1.0 27 15
10/24/08] A3 3-3-80 0.1 26 15
10/24/08] A3 3-3-120 -5.2 26 15
10/24/08] A3 3-4-00 -1.1 24 15
10/24/08 A3 3-4-40 -2.8 27 15
10/24/08] A3 3-4-80 2.9 27 15
10/24/08] A3 3-4-120 -0.3 25 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
Aread
05/22/08] A4 4-1-00 — 14 13
05/22/08] A4 4-140 -2.4 7 15
05/22/08] A4 4-1-80 3.5 19 15
05/22/08] A4 4-1-120 4.0 20 15
05/22/08] A4 4-1-160 -5.2 19 15
05/22/08] A4 4-2-00 2.3 17 15
05/22/08] A4 4-2-40 1.7 15 15
05/22/08] A4 4-2-80 0.7 19 15
05/22/08] A4 4-2-120 -0.4 20 15
05/22/08] A4 4-2-160 2.7 26 15
05/22/08] A4 4-3-00 4.0 16 15
05/22/08] A4 4-340 1.3 26 15
05/22/08] A4 4-3-80 -4.0 17 15
05/22/08] A4 4-3-120 0.7 23 15
05/22/08] A4 4-3-160 7.9 25 15
05/22/08] A4 4-4-00 — 15 15
05/22/08] A4 4-4-40 5.7 2 15
05/22/08] A4 4-4-80 2.3 18 15
05/22/08] A4 4-4-120 2.5 20 15
05/22/08] A4 4-4-160 2.0 18 15
05/28/08] A4 4-1-00 Top of well stuck 17 15
05/29/08] A4 4-1-40 -3.3 7 15
05/28/08] A4 4-1-80 -3.5 22 15
05/29/08] A4 4-1-120 -1.0 24 15
05/28/08] A4 4-1-160 -20.6 15 15
05/289/08] A4 4-2-00 -12.8 19 15
05/28/08] A4 4-240 -10.7 20 15
05/28/08] A4 4-2-80 -5.4 21 15
05/28/08] A4 4-2-120 -4.5 20 15
05/29/08] A4 4-2-160 -6.3 25 15
05/29/08] A4 4-3-00 2.3 25 15
05/28/08] A4 4-340 -1.8 25 15
05/28/08] A4 4-3-80 -1.0 20 15
05/28/08] A4 4-3-120 -17.3 20 15
05/289/08] A4 4-3-160 4.6 24 45
05/28/08] A4 4-4-00 1.8 17 15
05/29/08] A4 4-4-40 -2.7 8 15
05/28/08] A4 4-4-80 -3.2 20 15
05/28/08] A4 4-4-120 -1.4 25 15
05/28/08] A4 4-4-160 -17.6 18 15
06/12/08] A4 4-1-00 — 10.0 15
06/12/08] A4 4-140 -7.6 7 15
06/12/08] A4 4-1-80 -10.8 20 15
06/12/08] A4 4-1-120 -9.9 20 15
06/12/08] A4 4-1-160 -22.6 15 15
06/12/08] A4 4-2-00 -5.9 18 15
06/12/08] A4 4-240 -13.3 17 15
06/12/08] A4 4-2-80 -14.5 20 15
06/12/08] A4 4-2-120 -8.2 19 15
06/12/08] A4 4-2-160 VWell is buried 28 15
06/12/08] A4 4-3-00 -3.8 14 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
06/12/08] A4 4-340 -8.8 23 15
06/12/08] A4 4-3-80 Top of well stuck 19 15
06/12/08] A4 4-3-120 -19.2 21 15
06/12/08] A4 4-3-160 -04 26 30
06/12/08] A4 4-4-00 1.4 16 15
06/12/08] A4 4-4-40 Flooded 4 15
06/12/08] A4 4-4-80 -6.6 20 15
06/12/08] A4 4-4-120 -7.2 25 15
06/12/08] A4 4-4-160 -17.0 17 15
06/25/08] A4 4-1-00 1.8 5 15
06/25/08] A4 4-140 -4.3 2 30
06/25/08] A4 4-1-80 -3.6 20 15
06/25/08] A4 4-1-120 4.7 20 15
06/25/08] A4 4-1-160 -18.2 16 15
06/25/08] A4 4-2-00 -20.5 16 15
06/25/08] A4 4-240 -9.0 16 15
06/25/08] A4 4-2-80 -7.5 20 15
06/25/08] A4 4-2-120 -5.6 20 15
06/25/08] A4 4-2-160 -1.5 29 15
06/25/08] A4 4-3-00 -0.8 12 15
06/25/08] A4 4-340 -2.4 21 15
06/25/08] A4 4-3-80 -0.3 22 15
06/25/08] A4 4-3-120 -17.3 18 45
06/25/08] A4 4-3-160 3.9 25 15
06/25/08] A4 4-4-00 4.1 9 15
06/25/08] A4 4-4-40 -1.3 4 15
06/25/08] A4 4-4-80 -2.2 19 15
06/25/08] A4 4-4-120 -0.9 23 15
06/25/08] A4 4-4-160 -10.5 16 15
07/09/08] A4 4-1-00 2.8 2 15
07/09/08] A4 4-140 -8.7 1 45
07/09/08] A4 4-1-80 1.5 17 15
07/09/08] A4 4-1-120 0.5 20 15
07/09/08] A4 4-1-160 -10.7 15 15
07/08/08] A4 4-2-00 -4.5 14 15
07/09/08] A4 4-240 04 15 30
07/09/08] A4 4-2-80 -10.1 17 15
07/09/08] A4 4-2-120 -16.4 16 45
07/09/08] A4 4-2-160 -7.1 26 45
07/09/08] A4 4-3-00 0.6 14 15
07/09/08] A4 4-3-40 -1.7 20 15
07/08/08] A4 4-3-80 0.3 18 15
07/09/08] A4 4-3-120 -13.7 17 15
07/09/08] A4 4-3-160 2.4 24 30
07/09/08] A4 4-4-00 2.9 2 30
07/09/08] A4 4-4-40 1.6 1 30
07/09/08] A4 4-4-80 -1.4 16 15
07/09/08] A4 4-4-120 0.6 20 15
07/08/08] A4 4-4-160 -1.5 15 15
07/21/08] A4 4-1-00 2.4 6 15
07/21/08] A4 4-1-40 -1.9 3 15
07/21/08] A4 4-1-80 2.7 17 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
07/21/08] A4 4-1-120 3.6 17 15
07/21/08] A4 4-1-160 -4.0 16 15
07/21/08] A4 4-2-00 1.3 15 15
07/21/08] A4 4-240 0.9 17 15
07/21/08] A4 4-2-80 1.3 17 15
07/21/08] A4 4-2-120 -2.3 16 15
07/21/08] A4 4-2-160 6.3 24 15
07/21/08] A4 4-3-00 1.9 16 15
07/21/08] A4 4-340 0.9 21 15
07/21/08] A4 4-3-80 0.2 18 15
07/21/08] A4 4-3-120 -1.8 15 15
07/21/08] A4 4-3-160 6.8 21 15
07/21/08] A4 4-4-00 7.1 0 15
07/21/08] A4 4-4-40 5.2 0 15
07/21/08] A4 4-4-80 0.8 16 15
07/21/08] A4 4-4-120 2.7 17 15
07/21/08] A4 4-4-160 0.9 16 15
06/07/08] Ad 4-1-00 3.1 1 15
08/07/08] A4 4-140 -2.6 8 15
08/07/08] A4 4-1-80 3.4 18 15
08/07/08] A4 4-1-120 1.1 19 15
08/07/08] A4 4-1-160 -7.2 17 15
08/07/08] A4 4-2-00 -1.1 15 15
08/07/08] A4 4-2-40 0.5 16 15
08/07/08] A4 4-2-80 0.2 18 15
08/07/08] A4 4-2-120 -2.1 17 15
08/07/08] A4 4-2-160 5.7 26 15
08/07/08] A4 4-3-00 0.6 21 15
08/07/08] A4 4-3-40 0.1 19 15
08/07/08] A4 4-3-80 0.0 17 15
08/07/08] A4 4-3-120 -10.8 14 15
08/07/08] A4 4-3-160 7.1 22 15
08/07/08] A4 4-4-00 7.9 1 15
08/07/08] A4 4-4-40 3.7 1 15
08/07/08] A4 4-4-80 -0.3 17 15
08/07/08] A4 4-4-120 0.7 18 15
08/07/08] A4 4-4-160 -1.4 16 15
08/21/08] A4 4-1-00 0.2 2 15
08/21/08] A4 4-140 -5.4 3 15
08/21/08] A4 4-1-80 -2.5 19 15
08/21/08] A4 4-1-120 -4.6 21 30
08/21/08] A4 4-1-160 -20.1 14 30
08/21/08] A4 4-2-00 -10.2 17 15
08/21/08] A4 4-2-40 -9.0 16 15
08/21/08] A4 4-2-80 -13.4 20 15
08/21/08] A4 4-2-120 -14.8 16 15
08/21/08] A4 4-2-160 -19.8 28 30
08/21/08] A4 4-3-00 -2.2 20 15
08/21/08] A4 4-340 -3.1 20 15
08/21/08] A4 4-3-80 -1.6 18 15
08/21/08] A4 4-3-120 -16.5 17 15
08/21/08] A4 4-3-160 -6.5 21 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008
Water Table Depth Depth of Soil
Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
08/21/08] A4 4-4-00 0.9 3 15
08/21/08] A4 4-4-40 -4.2 2 45
08/21/08] A4 4-4-80 -3.1 16 15
08/21/08] A4 4-4-120 -1.1 21 15
08/21/08] A4 4-4-160 -17.2 10 45
09/05/08] A4 4-1-00 2.0 3 15
09/05/08] A4 4-140 -2.8 7 15
09/05/08] A4 4-1-80 2.2 20 15
09/05/08] A4 4-1-120 -2.2 19 15
09/05/08] A4 4-1-160 -13.6 17 15
09/05/08] A4 4-2-00 -5.6 16 15
09/05/08] A4 4-2-40 -2.7 16 15
09/05/08] A4 4-2-80 -1.3 19 15
09/05/08] A4 4-2-120 -3.8 18 15
09/05/08] A4 4-2-160 -0.3 34 15
09/05/08] A4 4-3-00 -0.9 20 15
09/05/08] A4 4-340 -1.0 23 15
09/05/08] A4 4-3-80 -0.8 22 15
09/05/08] A4 4-3-120 -14.4 20 15
09/05/08] A4 4-3-160 5.4 23 15
09/05/08] A4 4-4-00 2.7 0 15
09/05/08] A4 4-4-40 -0.4 1 45
09/05/08] A4 4-4-80 -10.4 16 15
09/05/08] A4 4-4-120 0.8 21 15
09/05/08] A4 4-4-160 -10.9 18 15
09/19/08] A4 4-1-00 2.0 5 15
09/19/08] A4 4-140 -5.6 3 15
09/19/08] A4 4-1-80 -10.8 20 15
09/19/08] A4 4-1-120 -9.7 22 30
09/19/08] A4 4-1-160 -17.4 17 15
09/19/08] A4 4-2-00 -13.0 18 15
09/19/08] A4 4-2-40 -9.0 19 15
09/19/08] A4 4-2-80 -8.0 24 15
09/19/08] A4 4-2-120 -9.7 22 15
09/19/08] A4 4-2-160 -9.3 35 15
09/19/08] A4 4-3-00 -2.4 24 15
09/19/08] A4 4-340 4.2 20 15
09/19/08] A4 4-3-80 -1.6 21 15
09/19/08] A4 4-3-120 -16.4 19 15
09/19/08] A4 4-3-160 4.7 26 15
09/19/08] A4 4-4-00 1.6 3 15
09/19/08] A4 4-4-40 -2.3 4 15
09/19/08] A4 4-4-80 -2.4 19 15
09/19/08] A4 4-4-120 -2.7 21 15
09/19/08] A4 4-4-160 -15.0 17 15
10/20/08] Ad 4-1-00 3.9 6 15
10/20/08 A4 4-1-40 -1.1 4 15
10/20/08] Ad 4-1-80 3.9 27 15
10/20/08 A4 4-1-120 4.6 24 15
10/20/08| A4 4-1-160 7.6 21 15
10/20/08| A4 4-2-00 1.7 20 15
10/20/08] A4 4-240 3.6 21 15
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Wertheim NWR Water Management Demonstration Project Data Report
Water Table Height and Pore Water Salinity

2008

Water Table Depth Depth of Soil

Date Area| Station {cm) Soil Salinity (ppt) Salinity {cm)
10/20/08] A4 | 4-2-80 0.7 25 15
10/20/08| Ad 4-2-120 -1.9 20 15
10/20/08| A4 4-2-160 6.6 34 15
10/20/08] Ad 4-3-00 4.0 19 15
10/20/08| A4 4-3-40 4.5 24 15
10/20/08 A4 4-3-80 3.4 26 15
10/20/08] A4 4-3-120 5.8 22 15
10/20/08] A4 4-3-160 6.3 24 15
10/20/08] A4 4-4-00 18.3 24 15
10/20/08 A4 4-4-40 -3.7 23 15
10/20/08] A4 4-4-80 4.0 20 15
10/20/08] A4 4-4-120 7.7 3 30
10/20/08] Ad 4-4-160 2.7 5 15
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Vegetation Quadrats
2008
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Wartheim NWR Water D Preject Data Report
Vegetation Quadrats
2008
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Vegetation Biomass

Task 12
October 2009

2008
Above Ground LIVE Above Ground Dead
Wyizight{g) Wyeight{g)
Sample Live Dead
Date Area |_ocation Vegetation |Pre-Heat |Post-Heat Vernetation Pre-Heat Post-Heat
Area 1
10/14/2008] 1 2-00 23 50 Y 23 73 50
10/14/2008] 1 2-40° 0 22 22 16 55 29
10/14/2008] 1 2-80 20 53 33 23 54 31
10/14/2008 1 2-120 14 41 2 49 128 79
10/14/2008, 1 2-00 20 44 24 47 33 41
10/14/2008] 1 3-40 17 45 28 15 47 32
10/14/2008] 1 3-80 19 48 29 23 73 50
10/14/2008] 1 3-120 17 50 33 20 57 47
101442008, 1 3-160 27 75 48 40 90 50
10/14/2008| 1 4-80 43 130 g7 33 30 47
10/14/2008] 1 4-120 11 23 T2 27 50 33
10/14/2008] 1 4-160 17 49 32 18 46 27
101442008, 1 5-00 14 22 3 56 32 26
" The 1-2-10 sample was lost on the marsh and found on 10/15/08
I 1 I
Area 2
10/23/2008] 2 1-40 37 85 48 36 76 40
10/23/2008] 2 1-120 11 35 24 41 91 50
10/23/2008, 2 1-160 5] a0 24 13 53 40
10/23/2008, 2 2-00 20 70 40 21 57 36
10/23/2008] 2 2-40 11 36 25 26 g1 55
10/23/2008, 2 2-80 10 32 92 18 46 28
10/23/2008, 2 3-40 7.5 15 7.5 ——-— NOME-ALL ALIVE
10/23/2008 2 2-80 23 54 26 29 73 24
10/23/2008] 2 3-120 34 82 48 35 78 43
10/23/2008] 2 4-40) 23 54 31 50 145 85
10/23/2008, 2 4-80 29 64 35 83 135 52
10/23/2008] 2 5-00 32 90 58 41 136 95
10/23/2008, 2 5-40 17 52 35 31 50 49
10/23/2008, 2 5-80 an 101 71 34 115 g1
Area 3
10/6/2008 2 1-00 12 18 5 ] 1T g
10/6/2008 3 1-80 16 24 g 21 31 10
10/6/2008 3 1-200 21 38 17 58 90 32
10/6/2008 3 2-80 21 43 22 110 206 96
10/6/2008 3 2-120 20 39 19 41 70 28
10/6/2008 3 2-160 5 16 11 47 108 51
10/6/2008 3 2-200 29 69 40 38 55 27
10/6/2008 2 2-40 26 58 32 75 136 61
10/6/2008 2 3-120 57 97 40 72 96 24
10/6/2008 3 4-80 25 40 15 117 149 32
Area 4
Q/25/08 4 1-40 7 17 10 18 47 29
9r25/08 4 2-80 11 24 13 32 74 42
Qr25/08 4 2-00 22 44 22 43 113 70
Q/25/08 4 3-40 5 14 3 29 59 20
925/08 4 4-80 18 46 28 19 49 20
r25/08 4 4-120 10 25 15 17 57 40
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Soil Core
2008
Sample Soil Core Sall Core | Wyelght{d)
Date | Area | L ocation L ength (cm) Weight(g)| Pre-Heat | Post-Heat

Area 1

10/14/2008] 1 3-200 18.0 54 202 138

10/14/2008, 1 4-80 19.0 59 220 151

10/14/2008] 1 4-160 175 72 266 194

101442008, 1 4-200 16.0 41 228 188

10/14/2008| 1 4-240 21.0 105 327 222

10/14/2008] 1 5-00 14.5 22 104 32
Area 2

10/23/2008] 2 1-00 16.0 78 238 161

10/23/2008] 2 1-40 19.0 87 174 37

10/23/2008, 2 2-00 18.0 116 233 117

10/23/2008] 2 2-80 20.0 100 360 260

10/23/2008] 2 5-40 18.0 108 234 126
Area 3

10/6/2008 3 1-00 17.5 126 214 88

10/6/2008 3 1-80 16.0 103 177 74

10/6/2008 3 1-120 20.0 84 189 115

10/6/2008 3 1-160 16.5 167 294 127

10/6/2008 3 1-200 20.0 104 289 185
Aread

925/08 4 1-40 19.0 106 180 74

9/25/08 4 2-80 19.0 108 181 73

Qr25/08 4 3-00 21.5 108 142 34

Q125/08 4 3-40 27.0 169 294 125

9r25/08 4 4-80 17.5 124 238 115

Q2508 4 4-120 17.5 95 162 67

Task 12
October 2009
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Vegetation Photographs
2008
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2008 Area 1 Pt. 1 N
2008 Area 1 Pt 1 E

2008 Area1Pt. 1S
2008 Area 1 Pt. 1 W
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2008 Area1Pt.5N
2008 Area1 Pt.5E

2008 Area 1 PL.5 S
2008 Area 1 Pt. 5 W
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2008 Area2Pt.3 N
2008 Area2 Pt. 3E

2008 Area2 Pt.3 S
2008 Area2 Pt. 3 W
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2008 Area 2 Pt.6 N
2008 Area 2 Pt. 6 E

2008 Area2 Pt.6 S
2008 Area2 Pt.6 W
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2008 Area 2 Pt. 7N
2008 Area2 Pt. TE

2008 Area2 Pt. 7S
2008 Area 2 Pt. 7 W
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2008 Area 2 Pt.8 N
2008 Area 2 Pt. 8E

2008 Area2 Pt.8 S
2008 Area2 Pt. 8 W
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2008 Area3Pt.2N
2008 Area3 Pt. 2 E

2008 Area3Pt.25S
"2008 Area 3 Pt. 2 W
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72008 Area 3 Pt. 3N
2008 Area3 Pt. 3E

2008 Area3 Pt.3 S
2008 Area3Pt. 3 W
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Task 12
October 2009

2008
Area Date Station # Caondition Total # Larvae Comments
1 5152008 Targsted Dry 0 ref
1 5152008 Targsted Dy Mo Water 0
1 5152008 Targsted Flooded 0
1 5152008 Targeted Flooded Areas 0
1 of52008 Targeted Flooded Areas 0
1 Sf52008 Targeted Flooded Areas 0
1 /572008 Targeted Flooded Areas 1]
1 5/5/2008 Targeted Flooded Areas 1]
1 /572008 Targeted Flooded Areas 1]
1 /572008 Targeted Flooded Areas 1]
1 5152008 Targeted Flooded Areas 0
1 5152008 Targeted Flooded Areas 0
1 5152008 Targsted Panne 0
1 5152008 Targsted Panne 0
1 5152008 Targsted Panne 0
1 5152008 Targsted Pooled Holes 0
1 5f52008 Targeted Fooled Hales 0
1 Sf52008 Targeted FPooled Hales 0
1 5/5/2008 Targeted Faoled Holes 1]
1 /572008 Targeted Faoled Holes 1]
1 o5/5/2008 Targeted Faoled Holes 1]
1 5/5/2008 Targeted Pooled Holes 1] Alot of H20
1 /572008 Targeted Paoled Holes 1]
1 5152008 Targeted Pooled Hales 0
1 5152008 Targeted Pooled Holes 0 High Tide
1 5152008 Targeted Pooled Holes 0
1 5152008 Targsted Saturated Soil 0
1 5/14f2008 1--1- 60 Flooded Areas 0
1 501452008 1--1- 40 Flooded Areas 0
1 5/14/2008 1--1-- 20 Flooded Areas 0
1 5/14/2008 1-1-- 0 Flooded Areas 0
1 5/14/2008 1--1--100 Pooled Holes 0
1 5/14/2008 1--1--120 Pooled Holes 0
1 5/14/2008 1--1-- 80 Pooled Holes 0
1 5/14/2008 1--2-- 60 Flooded Areas 0
1 5/14/2008 1--2-- 80 Flooded Areas [i] no marker
1 5/1452008 1--2-100 Flooded Areas 0
1 5/14f2008 1--2-120 Flooded Areas 0
1 5/14f2008 1--2- 40 Flooded Areas 0
1 5/14f2008 1-2-20 Flooded Areas 0
1 5/14f2008 1-2- 0 Pooled Holes 0
1 5/14/2008 1-2-- 0 Flooded Areas i
1 5/14/2008 1--3-- 60 Flooded Areas 0
1 5/14/2008 1--3--180 Flooded Areas 0
1 5/14/2008 1--3--140 Flooded Areas 0
1 5/14/2008 1--3--120 Flooded Areas 0
1 5/14/2008 1--3--100 Flooded Areas 0
1 5/14/2008 1--3-- 160 Flooded Areas 0 no marker
1 5/14f2008 1--3-200 Flooded Areas 0
1 5/1452008 1-3-80 Flooded Areas 0
1 5/14f2008 1-3-20 Flooded Areas 0
1 5/14f2008 1--3-40 Flooded Areas 0
1 5/14f2008 1--4--100 Flooded 0
1 5/14f2008 1--4--220 Flooded 0
1 5/14/2008 1--4--240 Flooded 0
1 5/14/2008 1--4-- 0 Flooded Areas 0
1 501452008 1--4-- 20 Standing VWater 1] ref
1 5/14/2008 1--4-- 40 0 BIRD 1
1 5/14/2008 1--4-- 60 0 BIRD 2
1 5/14/2008 1--4-- 80 0 BIRD 2
1 51412008 1--4--120 0 Unknown stake short
1 5/1452008 1--4--140 0 BIRD 5
1 5/14f2008 1--4--160 0 BIRD 5 checkthis 1
1 5/14f2008 1--4--180 0 BIRD 1 Tape Twice
1 5/14f2008 1--4--200 0 BIRD 2
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Task 12
October 2009

2008

Area Date Station # Condition Total # Larvae Comments
1 5/14/2008 1--5-- 0 Flooded 0
1 5/14/2008 1--5-- 20 Flooded 0
1 5/ 14/2008 1--5-- 40 Flooded 0 this Is correct-at a stake
1 5/14/2008 1--5-- 60 Flooded 0
1 571452008 1-5-80 Flooded i
1 501452008 Targeted Pooled i betwesn 2 poles
1 501442008 Targsted 0 BIRD MEW Stake nr Sill
1 501442008 Targsted 0 Carrect BIRD 1
1 50192008 Targsted Flooded Areas 0
1 5019/2008 Targeted Flooded Areas 0
1 /1972008 Targeted Flooded Areas 0
1 501972008 Targeted Flooded Areas 0
1 501972008 Targeted Flooded Areas 1]
1 501972008 Targeted Flooded Areas 0]
1 501972008 Targeted Flooded Areas 1]
1 501972008 Targeted Flooded Areas 1]
1 501972008 Targeted Flooded Areas 0
1 5/19/2008 Targeted Flooded Areas 0
1 501972008 Targsted Flooded Areas 0
1 50192008 Targsted Flooded Areas 0
1 5(19/2008 Targeted Flooded Areas 0
1 5/19/2008 Targsted Flooded Areas 0
1 5/19/2008 Targeted Flooded Areas 0
1 51972008 Targeted Flooded Areas 0
1 501972008 Targeted Flooded Areas 0
1 501972008 Targeted Flooded Areas 1]
1 501972008 Targeted Flooded Areas 1]
1 501972008 Targeted Flooded Areas 1]
1 501972008 Targeted Flooded Areas 1]
1 501972008 Targeted Flooded Areas 0
1 501972008 Targsted Flooded Areas 0
1 50192008 Targeted Flooded Areas 0
1 50192008 Targsted Flooded Areas 0
1 5/19/2008 Targeted Panne 0
1 5019/2008 Targeted Panne 0
1 501972008 Targeted FPooled Hales 0
1 /1972008 Targeted FPooled Hales 0
1 501972008 Targeted Faooled Holes 1]
1 501972008 Targeted Faooled Holes 1]
1 501972008 Targeted Pooled Holes 1]
1 /2712008 Targeted Dry Mo YWater 1]
1 5/27/2008 Targeted Flooded Areas 1]
1 5/2T2008 Targeted Flooded Areas 0
1 5(2Tr2008 Targsted Flooded Areas 0
1 5(27/2008 Targsted Flooded Areas 0 bird flag 379
1 5(27/2008 Targeted Flooded Areas 0
1 5(27/2008 Targeted Flooded Areas 0
1 5/27/2008 Targsted Panne 0
1 SI2Ti2008 Targeted Panne 0
1 /2712008 Targeted Fanne 0]
1 /2712008 Targeted Fanng 0]
1 /2712008 Targeted Panng 1]
1 /2712008 Targeted Panng 1]
1 /2712008 Targeted Panng 1]
1 5/2T2008 Targeted Pooled Holes 0
1 5/272008 Targeted Pooled Holes 0
1 50272008 Targsted Pooled Holes 0
1 5(27/2008 Targeted Pooled Holes 0
1 5/27/2008 Targsted Pooled Holes 0
1 5/27/2008 Targeted Pooled Holes 0
1 SI2Ti2008 Targeted FPooled Hales 0
1 Sf2712008 Targeted Faooled Holes 0]
1 /2712008 Targeted Faoled Holes 1]
1 /2712008 Targeted Faooled Holes 1]
1 /2712008 Targeted Paooled Holes 1]

- 168 -



Suffolk County Vector Control and Wetlands Management Long-Term Plan

Wertheim NWR Water Management Demonstration Project 2003-2008

Wertheim NWR Water Management Demonstration Project Data Report
Mosquito Larvae

Task 12
October 2009

Area Date Station # Condition Total # Larvae Comments
1 50272008 Targsted Pooled Holes 0
1 5(27/2008 Targsted Pooled Holes 0
1 50272008 Targsted Pooled Holes 0
1 5/29/2008 Targeted Dry Mo Water 0
1 6272008 Targeted Dy No Water 0
1 6272008 Targeted Flooded Areas 0
1 6/ 272008 Targeted FPanng 1]
1 6/ 272008 Targeted Fanng 1]
1 6/2/2008 Targeted Fanng 1]
1 6/ 272008 Targeted Panng 1]
1 6/2/2008 Targeted Pooled Hales 0
1 6/2/2008 Targeted Pooled Hales 0
1 51202008 Targsted Pooled Holes 0
1 61202008 Targsted Pooled Holes 0
1 51202008 Targsted Pooled Holes 0
1 6/ 202008 Targsted Pooled Holes 0
1 6272008 Targeted Fooled Hales 0
1 6272008 Targeted FPooled Hales 0
1 6/ 272008 Targeted Faoled Holes 1]
1 6/2/2008 Targeted Faoled Holes 1]
1 6/ 272008 Targeted Faoled Holes 1]
1 6/ 272008 Targeted Pooled Holes 1]
1 6/ 272008 Targeted Paoled Holes 1]
1 6/ 2/2008 Targeted Pooled Hales 0
1 61212008 Targeted Pooled Holes 0
1 5/ 202008 Targeted Pooled Holes 0
1 6/ 202008 Targsted Pooled Holes 0
1 61202008 Targsted Pooled Holes 0
1 61202008 Targeted Pooled Holes 0
1 6/10/2008 1--1--120 Dry Mo Water 0
1 6/10/2008 1--1--100 Dry Mo Water 0
1 5/10/2008 1--1-- 80 Dry Mo Water 0
1 5/10/2008 1--1-- 0 Dry Mo Water 0
1 5/10/2008 1--1-- 20 Dry Mo Water 0
1 5/10/2008 1--1-- 40 Fond 0
1 6/ 1072008 1--1- 60 Paooled Holes i fish
1 6/ 1072008 139220 Dry Mo Water 0
1 5/10/2008 1-2- 0 Dry Mo Water 0
1 5/10/2008 1--2-120 Dry Mo Water 0
1 6/10/2008 1--2-100 Dry Mo Water 0
1 5102008 1--2- 80 Dry Mo Water 0 no stake
1 6/10/2008 1--2-- 40 Dry Mo Water i
1 6/10/2008 1--2-- 60 Dry Mo Water 0
1 5/10/2008 1--2-- 0 Dry Mo Water 0
1 5/10/2008 1--3-- 20 Dry Mo Water 0
1 5/10/2008 1--3-- 40 Dry Mo Water 0
1 5/10/2008 1--3-- 60 Dry Mo Water 0
1 5/10/2008 1--3-- 80 Dry Mo Water 0
1 6/ 1072008 1--3-100 Dry Mo Water 0
1 6/ 1072008 1--3-120 Dry Mo Water 0
1 5/10/2008 1--3-140 Dry Mo Water 0
1 6/10/2008 1--3-180 Dry Mo Water 0
1 6/10/2008 1--3-200 Dry Mo Water 0
1 6/10/2008 1--3-160 Dry Mo Water 0
1 6/10/2008 1--4--240 Dry Mo Water 0
1 6/10/2008 1--4--180 Dry Mo Water 0
1 5/10/2008 1--4--220 Dry Mo Water 0
1 5/10/2008 1--4-- 80 Dry Mo Water 0
1 5/10/2008 1--4--100 Dry Mo Water 0
1 5/10/2008 1--4-- 40 Dry Mo Water 0
1 6/ 1072008 1420 Dry Mo Water 0
1 6/1072008 1--4- 160 Dry Mo Water 0
1 5/10/2008 1--4--140 Dry Mo Water 0
1 6/10/2008 1--4--200 Dry Mo Water 0
1 6/10/2008 1--4--120 Dry Mo Water 0
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1 5/10/2008 140 Panne 0
1 5/10/2008 1--4-- 60 Panne 0
1 5/10/2008 1-5-20 Dry Mo Water 0
1 6/10/2008 1-5- 80 Dry Mo Water 0
1 6/10/2008 1-5- 0 Dry Mo Water i
1 6/10/2008 1--5-- 60 Saturated Sail 0
1 5/10/2008 1--5-- 40 Saturated Sail 0
1 6/10/2008 Targeted Dry Mo YWater 1]
1 6/10/2008 Targeted Dry Mo YWater 1]
1 G/10/2008 Targeted Panng 1]
1 5102003 Targeted Panne 0
1 6 10/2008 Targeted Panne 0
1 5102008 Targsted Pooled Holes 0
1 5102008 Targsted Pooled Holes 0
1 5102008 Targsted Pooled Holes 0
1 5/ 10/2008 Targsted Pooled Holes 0 duck
1 61072008 Targeted Fooled Hales 0
1 6162008 Targeted Dry No Water 0
1 6/ 1672008 Targeted Dry Mo YWater 1]
1 6/ 1672008 Targeted Dry Mo YWater 1]
1 6/16/2008 Targeted Dry Mo YWater 1]
1 G/ 1672008 Targeted Dry Mo YWater 1]
1 G/ 1672008 Targeted Dry Mo YWater 1]
1 6162008 Targeted Dy Mo Water 0
1 5162008 Targeted Dy Mo Water 0
1 5162008 Targeted Diry Mo Water 0
1 5162008 Targsted Panne 0
1 5/ 162008 Targsted Panne 0
1 5/ 162008 Targsted Panne 0
1 6162008 Targeted Panne 0
1 6/ 16/2008 Targeted FPanne 0 very litde H20
1 6/16/2008 Targeted FPanng 1]
1 6/16/2008 Targeted Faooled Holes 1]
1 G/ 1672008 Targeted Paoled Holes 1]
1 G/ 1672008 Targeted Paooled Holes 1]
1 6 16/2008 Targeted Pooled Hales 0
1 5162008 Targeted Pooled Holes 0
1 5162008 Targsted Pooled Holes 0
1 5/ 162008 Targsted Pooled Holes 0
1 5/ 16/2008 Targsted Pooled Holes 0
1 5/ 162008 Targeted Pooled Holes 0
1 6/ 16/2008 Targeted FPooled Hales 0
1 6/ 16/2008 Targeted FPooled Hales 0
1 6/2372008 Targeted Dry Mo YWater 1]
1 6/2372008 Targeted Dry Mo YWater 1]
1 6/22/2008 Targeted Dry Mo YWater 1]
1 6/22/2008 Targeted Panng 11
1 6/2272008 Targeted Panng <]
1 52352008 Targeted Panne 5
1 5232008 Targeted Panne 2
1 51232008 Targsted Panne 2
1 51232008 Targeted Panne 1 drying uplLast Fri more
1 51232008 Targsted Panne 1
1 51232008 Targsted Panne L
1 62372008 Targeted FPanne 0
1 6/23/2008 Targeted Fanne 0]
1 6/2372008 Targeted Fanng 1]
1 6/2372008 Targeted FPanng 1]
1 6/22/2008 Targeted Panng 1] fish
1 G/22/2008 Targeted Panng 1]
1 6232008 Targeted Panne 0
1 5232008 Targeted Panne 0
1 52352008 Targeted Panne 0
1 51232008 Targsted Pooled Holes 2
1 51232008 Targsted Pooled Holes 2
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1 51232008 Targsted Pooled Holes 2
1 5232008 Targsted Pooled Holes |
1 51232008 Targsted Pooled Holes 0
1 §/23/2008 Targeted Pooled Holes 0
1 62372008 Targeted FPooled Hales 0
1 6232008 Targeted FPooled Hales 0
1 6/2372008 Targeted Faoled Holes 1]
1 6/2372008 Targeted Faoled Holes 1]
1 6/2372008 Targeted Faoled Holes 1]
1 6/22/2008 Targeted Paooled Holes 1]
1 61232003 Targeted Pooled Hales 0
1 61232008 Targeted Pooled Hales 0
1 5232008 Targsted Pooled Holes 0
1 51232008 Targsted Pooled Holes 0
1 512352008 Targsted Pooled Holes 0
1 51232008 Targsted Pooled Holes 0
1 62372008 Targeted Fooled Hales 0
1 62372008 Targeted FPooled Hales 0
1 6/2372008 Targeted Faoled Holes 1]
1 6/3072008 Targeted Flooded Areas 1]
1 6/3072008 Targeted Flooded Areas 1]
1 G/30/2008 Targeted Panng 1]
1 G/30/2008 Targeted Panng 1]
1 6/30/2003 Targeted Panne 0
1 5302008 Targeted Panne 0
1 5302008 Targeted Panne 0
1 51302008 Targsted Panne 0
1 51302008 Targsted Panne 0
1 51302008 Targsted Panne 0
1 63072008 Targeted Panne 0
1 63072008 Targeted FPanne 0
1 6/3072008 Targeted Faoled Holes 1]
1 6/3072008 Targeted Faooled Holes 1]
1 G/30/2008 Targeted Paoled Holes 1]
1 G/3072008 Targeted Paooled Holes 1]
1 6/30/2008 Targeted Pooled Hales 0
1 51302008 Targeted Pooled Holes 0
1 51302008 Targsted Pooled Holes 0
1 5302008 Targsted Pooled Holes 0
1 51302008 Targsted Pooled Holes 0
1 51302008 Targeted Pooled Holes 0
1 63072008 Targeted FPooled Hales 0
1 63072008 Targeted FPooled Hales 0
1 6/3072008 Targeted Faoled Holes 1]
1 6/30/2008 Targeted Faoled Holes 1]
1 G/3072008 Targeted Paooled Holes 1]
1 G/3072008 Targeted Paooled Holes 1]
1 G/3072008 Targeted Pooled Holes 1]
1 51302008 Targeted Pooled Holes 0
1 5302008 Targeted Pooled Holes 0
1 5302008 Targsted Pooled Holes 0
1 51302008 Targeted Pooled Holes 0
1 51302008 Targsted Pooled Holes 0
1 51302008 Targsted Pooled Holes 0
1 71812008 1--1-- 20 Dry Mo Water 0
1 71812008 1--1--120 Dry Mo Water 0
1 71812008 1--1--100 Dry Mo Water 0
1 71812008 1--1-- 80 Dry Mo Water 0
1 71812008 1--1-- 0 Dry Mo Water 0
1 71812008 1--1-- 40 Fond 0
1 TIGI2008 1--1- 60 Pooled Holes 0
1 TIEI2008 1--2-100 Dry Mo Water 0
1 TIG2008 1-2- 80 Dry Mo Water 0
1 TI&2008 1-2- 60 Dry Mo Water 0
1 TI&2008 1--2- 40 Dry Mo Water 0
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1 TI&2008 1-2- 0 Dry Mo Water 0
1 TI&2008 1-2- 20 Dry Mo Water 0
1 TI&2008 1--2-120 Pooled Holes 0
1 TI&2008 1--3-140 Dry Mo Water 0
1 71812008 1--3--200 Dry Mo Water i
1 71812008 1--3--160 Dry Mo Water 0
1 71812008 1--3--180 Dry Mo Water 0
1 7182008 1--2-- 0 Dry Mo Water 0
1 71812008 1--3-- 20 Dry Mo Water 0
1 71812008 1--3-- 40 Dry Mo Water 0
1 TI8I2008 1-3- 60 Dry Mo Water i
1 TIEI2008 1-3-80 Dry Mo Water i
1 TI&2008 1--3-100 Dry Mo Water 0
1 TI&2008 1--3-120 Dry Mo Water 0
1 TI&2008 140 Dy Mo Water 0
1 TI&2008 14— &0 Dry Mo Water 0
1 71812008 1--4-- 20 Dry Mo Water 0
1 71812008 1--4--200 Dry Mo Water 0
1 71812008 1--4--180 Dry Mo Water 0
1 71812008 1--4-- 160 Dry Mo Water 0
1 71812008 1--4-- 40 Dry Mo Water 0
1 71812008 1--4--120 Dry Mo Water 0
1 71812008 1--4-- 60 Panne 0 fish
1 TIEI2008 1--4--220 Paooled Holes i
1 TIEI2008 1--4--240 Saturated Sail 0
1 TIG2008 1--4--140 Saturated Sail 0
1 TI&2008 1--4--100 Saturated Sail 0
1 TI&2008 1--5- 80 Dry Mo Water 0
1 TI&2008 1-5-0 Dry Mo Water 0
1 71812008 1--5-- 60 Flooded Areas 0 inverts
1 71812008 1--5-- 40 Pooled Holes 0
1 71812008 1--5-- 20 Saturated Sail 0
1 T8r2008 Targeted Dry Mo YWater 1]
1 F8r2008 Targeted Panng 4 drying up
1 Far2008 Targeted Panng 1
1 TI82008 Targeted Panne 0 fish
1 TI8r2008 Targeted Panne 0 fish
1 TI8F2008 Targsted Panne 0 inverts
1 TI8F2008 Targsted Panne 0 fish
1 TI82008 Targsted Panne 0 inwverts
1 TI82008 Targeted Panne 0
1 TIE2008 Targeted FPanne 0 fish
1 TIE2008 Targeted FPooled Hales 0
1 T8r2008 Targeted Faoled Holes 1]
1 T8r2008 Targeted Faoled Holes 1]
1 Far2008 Targeted Paooled Holes 1]
1 Tar2008 Targeted Saturated Sail 1]
1 F452008 Targeted Ditch 1] sill
1 TI1452008 Targeted Ditch 0 off ditch
1 T142008 Targeted Dy Mo Water 0
1 TI1452008 Targsted Diry Mo Water 0
1 71452008 Targeted Dy Mo Water 0
1 TI1452008 Targsted Dy Mo Water 0
1 T1452008 Targsted Dy Mo Water 0
1 Ti14i2008 Targeted Dy No Water 0
1 71452008 Targeted Dry Mo YWater 0]
1 71452008 Targeted Dry Mo YWater 1]
1 T1452008 Targeted Dry Mo YWater 1]
1 T452008 Targeted Dry Mo YWater 1]
1 T1452008 Targeted Dry Mo YWater 1]
1 T1452008 Targeted Dy Mo Water 0
1 T14i2008 Targeted Dy Mo Water 0
1 71452008 Targeted Diry Mo Water 0
1 TI1452008 Targsted Dy Mo Water 0
1 T1452008 Targsted Dy Mo Water 0
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1 TI1452008 Targsted Diry Mo Water 0
1 711452008 Targeted Fond 0 500,000 fish
1 TI1452008 Targsted Saturated Soil 0
1 71452008 Targeted Saturated Soil 0
1 Ti14i2008 Targeted Saturated Soil 0 usually a panne
1 Ti14i2008 Targeted Saturated Soil 0 usually a panne
1 71452008 Targeted Saturated Sail 1]
1 71452008 Targeted Saturated Sail 1]
1 71452008 Targeted Saturated Sail 1]
1 T452008 Targeted Saturated Sail 1] usually a panng
1 TI14/2008 Targeted Saturated Soil 0
1 TI21/2008 Targeted Dy Mo Water 0
1 TI212008 Targsted Flooded Areas 0
1 TI21/2008 Targsted Flooded Areas 0
1 TI21/2008 Targsted Flooded Areas 0
1 TI21/2008 Targsted Flooded Areas 0
1 Ti2102008 Targeted Flooded Areas 0
1 Ti2152008 Targeted FPanne 7
1 TI2172008 Targeted FPanng 5
1 TI2172008 Targeted Fanng 4
1 TI2172008 Targeted FPanng 1 fish
1 FI2172008 Targeted Panng 1]
1 FI2172008 Targeted Panng 1]
1 TI21/2008 Targeted Panne 0
1 TI212008 Targeted Panne 0
1 TI21/2008 Targeted Panne 0
1 TI21/2008 Targsted Panne 0
1 TI21/2008 Targsted Panne 0 fish
1 TI21/2008 Targsted Pooled Holes 2 fish
1 TI2152008 Targeted FPooled Hales 0
1 Ti2102008 Targeted FPooled Hales 0
1 TI2172008 Targeted Faoled Holes 1]
1 TI2172008 Targeted Faooled Holes 1]
1 FI2172008 Targeted Paoled Holes 1]
1 FI2172008 Targeted Paooled Holes 1]
1 TI21/2008 Targeted Pooled Hales 0
1 TI212008 Targeted Pooled Holes 0
1 TI28/2008 Targsted Diry Mo Water 0
1 TI28/2008 Targsted Panne 0
1 TI28/2008 Targsted Panne 0
1 TI28/2008 Targeted Panne 0
1 TI28i2008 Targeted FPanne 0
1 TI28/2008 Targeted Panne 0
1 TI2812008 Targeted FPanng 1]
1 TI2812008 Targeted Fand 1]
1 FI2812008 Targeted Paooled Holes 1]
1 TI2812008 Targeted Paooled Holes 1]
1 TI2812008 Targeted Pooled Holes 1]
1 TI282008 Targeted Pooled Holes 0
1 TI282008 Targeted Pooled Holes 0
1 TI28/2008 Targsted Pooled Holes 0
1 TI28/2008 Targeted Pooled Holes 0
1 TI28/2008 Targsted Pooled Holes 0
1 TI28/2008 Targsted Pooled Holes 0
1 TI28/2008 Targeted FPooled Hales 0
1 TI2812008 Targeted Faoled Holes 0]
1 TI2812008 Targeted Faoled Holes 1]
1 TI2812008 Targeted Faoled Holes 1]
1 FI2812008 Targeted Pooled Holes 1]
1 TI2812008 Targeted Paoled Holes 1]
1 TI282008 Targeted Pooled Holes 0
1 TI282008 Targeted Pooled Holes 0
1 TI28/2008 Targeted Pooled Holes 0
1 TI28/2008 Targsted Pooled Holes 0
1 TI28/2008 Targsted Pooled Holes 0
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1 TI28/2008 Targsted Pooled Holes 0
1 TI28/2008 Targsted Pooled Holes 0
1 TI28/2008 Targsted Pooled Holes 0
1 TI28/2008 Targeted Pooled Holes 0
1 TI28i2008 Targeted Saturated Soil 0
1 8/5/2008 1--1--100 Dry Mo Water 0
1 8/5/2008 1--1--120 Dry Mo Water 0
1 8/5/2008 1--1-- 80 Dry Mo Water 0
1 8/5/2008 1--1-- 0 Dry Mo Water 0
1 8/5/2008 1--1-- 20 Dry Mo Water 0
1 8/5/2008 1-1- 40 Pand i
1 8/5/2008 1-1- 60 Paooled Holes i
1 852008 1-2- 20 Dry Mo Water 0
1 852008 1--2-100 Dry Mo Water 0
1 352008 1-2- 0 Dy Mo Water 0
1 8/5/2008 1-2- 60 Dry Mo Water 0
1 8/5/2008 1--2-- 80 Dry Mo Water 0
1 8/5/2008 1--2-- 40 Dry Mo Water 0
1 8/5/2008 1--2--120 Panne 0
1 8/5/2008 1--3-- 80 Dry Mo Water 0
1 8/5/2008 1--3--100 Dry Mo Water 0
1 8/5/2008 1--3--160 Dry Mo Water 0
1 8/5/2008 1--3--180 Dry Mo Water 0
1 8/5/2008 1--3.200 Dry Mo Water i
1 8/5/2008 1--3-140 Dry Mo Water 0
1 8/5/2008 1--3-120 Dry Mo Water 0
1 852008 1--3-40 Dry Mo Water 0
1 8/5/2008 1-3-0 Dry Mo Water 0
1 8/5/2008 1-3-20 Dry Mo Water 0
1 8/5/2008 1--3-- 60 Pooled Holes 0
1 8/5/2008 1--4-- 20 Dry Mo Water 0
1 8/5/2008 1--4-- 40 Dry Mo Water 0
1 8/5/2008 1--4-- 0 Dry Mo Water 0
1 852008 1--4--100 Panng 1] wery litle H20
1 8/5/2008 1--4-- 60 Panne 0
1 8152008 1--4--200 Pooled Hales 0 wery litle H20
1 8/5/2008 1--4--220 Saturated Sail 0
1 852008 1--4--120 Saturated Sail 0
1 852008 1--4--180 Saturated Sail 0
1 8/5/2008 1--4--140 Saturated Sail 0
1 8/5/2008 1--4--240 Saturated Sail 0
1 8/5/2008 1--4-- 160 Saturated Sail i
1 8/5/2008 1--4-- 80 Saturated Sail 0
1 8/5/2008 1--5-- 60 Panne 0
1 8/5/2008 1--5-- 20 Panne 0
1 8/5/2008 1--5-- 40 Pooled Holes 0
1 8/5/2008 1--5-- 80 Saturated Soil 0
1 8/5/2008 1--5-- 0 Saturated Soil 0
1 8152008 Targeted Panne 0
1 8152008 Targeted Panne 0
1 8152008 Targsted Panne 0
1 8152008 Targeted Panne 0
1 8152008 Targsted Panne 0 fish
1 8152008 Targsted Pooled Holes 0
1 852008 Targeted FPooled Hales 0
1 52008 Targeted Faoled Holes 0]
1 52008 Targeted Faoled Holes 1]
1 & 5/2008 Targeted Faoled Holes 1]
1 852008 Targeted Pooled Holes 1] usually more H20
1 852008 Targeted Paoled Holes 1]
1 8152008 Targeted Pooled Holes 0
1 8152008 Targeted Pooled Holes 0
1 8112008 Targeted Diry Mo Water 0
1 811/2008 Targsted Dy Mo Water 0
1 8112008 Targsted Dy Mo Water 0
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1 8(11/2008 Targsted Diry Mo Water 0
1 8(11/2008 Targsted Dy Mo Water 0
1 8(11/2008 Targsted Diry Mo Water 0
1 8112008 Targeted Dry Mo Water 0
1 81172008 Targeted FPanne 1 same panne
1 81172008 Targeted Panne 0
1 /1172008 Targeted FPanng 1] inverts and fish
1 /1172008 Targeted Fanng 1] inverts
1 /1172008 Targeted Fanng 1] inverts
1 81172008 Targeted Panng 1]
1 811/2008 Targeted Panne 0
1 811/2008 Targeted Pooled Hales 0
1 8(11/2008 Targsted Pooled Holes 0 fish
1 8(11/2008 Targsted Pooled Holes 0
1 8(11/2008 Targsted Pooled Holes 0
1 811/2008 Targsted Pooled Holes 0
1 81172008 Targeted Fooled Hales 0
1 81172008 Targeted FPooled Hales 0
1 /1172008 Targeted Faoled Holes 1]
1 /1172008 Targeted Faoled Holes 1]
1 /1172008 Targeted Faoled Holes 1]
1 81172008 Targeted Pooled Holes 1] inverts
1 81172008 Targeted Paoled Holes 1]
1 8112008 Targeted Pooled Hales 0 fish
1 81152008 Targeted Pooled Holes 0
1 8112008 Targeted Pooled Holes 0
1 8(11/2008 Targsted Pooled Holes 0
1 8112008 Targsted Saturared Soil 0
1 8112008 Targsted Saturated Soil 0
1 8182008 Targeted Dry Mo Water 0
1 8182008 Targeted Flooded Areas 0 tons fish
1 /1872008 Targeted FPanng 11
1 /1872008 Targeted Fanng 5
1 81872008 Targeted Panng 1]
1 8/1872008 Targeted Panng 1]
1 8182008 Targeted Panne 0
1 8182008 Targeted Panne 0
1 8182008 Targsted Panne 0
1 8/ 18/2008 Targsted Panne 0
1 8182008 Targsted Panne 0
1 8182008 Targeted Panne 0
1 8182008 Targeted FPanne 0
1 8182008 Targeted Panne 0 too much H20
1 /1872008 Targeted FPanng 1]
1 /1872008 Targeted Fanng 1]
1 8/1872008 Targeted Paooled Holes 3
1 81872008 Targeted Paooled Holes 3
1 /1872008 Targeted Pooled Holes 2
1 8182008 Targeted Pooled Holes 1
1 8182008 Targeted Pooled Holes 1
1 8(18/2008 Targsted Pooled Holes |
1 8182008 Targeted Pooled Holes 0
1 8182008 Targsted Pooled Holes 0
1 8182008 Targsted Pooled Holes 0
1 8182008 Targeted FPooled Hales 0
1 811872008 Targeted Faoled Holes 0]
1 /1872008 Targeted Faoled Holes 1]
1 /1872008 Targeted Faoled Holes 1]
1 /1872008 Targeted Pooled Holes 1]
1 81872008 Targeted Paoled Holes 1]
1 8182008 Targeted Pooled Holes 0
1 8182008 Targeted Pooled Holes 0
1 8182008 Targeted Pooled Holes 0
1 8182008 Targsted Pooled Holes 0
1 8182008 Targsted Pooled Holes 0
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1 8182008 Targsted Pooled Holes 0
1 8/ 18/2008 Targsted Pooled Holes 0
1 8182008 Targsted Pooled Holes 0
1 8182008 Targeted Pooled Holes 0
1 8182008 Targeted FPooled Hales 0
1 8182008 Targeted FPooled Hales 0
1 /1872008 Targeted Faoled Holes 1]
1 /1872008 Targeted Saturated Sail 1]
1 /2572008 Targeted Dry Mo YWater 1]
1 82572008 Targeted Dry Mo YWater 1]
1 8252003 Targeted Dy Mo Water 0
1 8252008 Targeted Dy Mo Water 0
1 8252008 Targsted Dy Mo Water 0
1 8252008 Targsted Diry Mo Water 0
1 8252008 Targsted Diry Mo Water 0
1 8252008 Targsted Dy Mo Water 0
1 81252008 Targeted Dry No Water 0
1 8252008 Targeted Dy No Water 0
1 /2572008 Targeted Dry Mo YWater 1]
1 /2572008 Targeted Dry Mo YWater 1]
1 /2572008 Targeted Dry Mo YWater 1]
1 82572008 Targeted Dry Mo YWater 1]
1 82572008 Targeted Dry Mo YWater 1]
1 8252008 Targeted Dy Mo Water 0
1 8252008 Targeted Dy Mo Water 0
1 8252008 Targeted Diry Mo Water 0
1 8252008 Targsted Diry Mo Water 0
1 8252008 Targsted Dy Mo Water 0
1 8252008 Targsted Diry Mo Water 0
1 81252008 Targeted Dry Mo Water 0
1 81252008 Targeted Dy No Water 0
1 /2572008 Targeted Dry Mo YWater 1]
1 /2572008 Targeted Dry Mo YWater 1]
1 82572008 Targeted Flooded Areas 1]
1 82572008 Targeted Paooled Holes 1]
1 932008 Targeted Dy Mo Water 0
1 932008 Targeted Dy Mo Water 0
1 932008 Targsted Diry Mo Water 0
1 932008 Targsted Dy Mo Water 0
1 932008 Targsted Diry Mo Water 0
1 932008 Targeted Panne 25
1 922008 Targeted FPanne 3
1 922008 Targeted Panne 1
1 9372008 Targeted FPanng 1]
1 92372008 Targeted Fanng 1]
1 9272008 Targeted Panng 1]
1 9272008 Targeted Panng 1]
1 9272008 Targeted Panng 1]
1 932008 Targeted Pooled Holes 15 little H 20
1 932008 Targeted Pooled Holes 1
1 932008 Targsted Pooled Holes 0
1 932008 Targeted Pooled Holes 0
1 932008 Targsted Pooled Holes 0
1 932008 Targsted Pooled Holes 0
1 922008 Targeted FPooled Hales 0
1 92372008 Targeted Faoled Holes 0]
1 9272008 Targeted Faoled Holes 1]
1 9372008 Targeted Faoled Holes 1]
1 9272008 Targeted Pooled Holes 1]
1 9272008 Targeted Paoled Holes 1]
1 932008 Targeted Pooled Holes 0
1 932008 Targeted Pooled Holes 0
1 932008 Targeted Saturated Soil 0
1 9Er2008 Targsted Panne 0
1 9/10/2008 1--1- 20 Dry Mo Water 0
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1 9/10/2008 1-1- 0 Dry Mo Water 0
1 9/10/2008 1--1- &0 Dry Mo Water 0
1 971072008 1--1--100 Dry Mo Water 0
1 9/10/2008 1--1--120 Dry Mo Water 0
1 9/10/2008 1--1-- 40 Fond i
1 9/10/2008 1--1-- 60 Pooled Holes 0
1 9/10/2008 1--2--100 Dry Mo Water 0
1 9/10/2008 1--2-- 0 Dry Mo Water 0
1 9/10/2008 1--2-- 60 Dry Mo Water 0
1 9/10/2008 1--2-- 20 Dry Mo Water 0
1 9/ 1072008 1-2- 80 Dry Mo Water i
1 9/ 1072008 1--2-40 Dry Mo Water i
1 9/10/2008 1--2-120 Panne 0
1 971072008 1--3-200 Dry Mo Water 0
1 9/10/2008 1-3-20 Dy Mo Water 0
1 971072008 1--3-160 Dry Mo Water 0
1 9/10/2008 1--3--120 Dry Mo Water 0
1 9/10/2008 1--3-- 40 Dry Mo Water 0
1 9/10/2008 1--3--100 Dry Mo Water 0
1 9/10/2008 1--2-- 0 Dry Mo Water 0
1 9/10/2008 1--3-- 80 Dry Mo Water 0
1 9/10/2008 1--3--140 Pond 0
1 9/10/2008 1--3-- 60 Pooled Holes 0
1 9/ 1072008 1--3-180 Paooled Holes i
1 971072008 1--4--200 Dry Mo Water 0
1 9/10/2008 1--4--120 Dry Mo Water 0
1 9/10/2008 1--4--180 Dry Mo Water 0
1 9/10/2008 1--4-- &0 Dry Mo Water 0
1 971072008 140 Dry Mo VWater 0
1 9/10/2008 1--4-- 20 Dry Mo Water 0
1 9/10/2008 1--4-- 160 Dry Mo Water 0
1 9/10/2008 1--4--220 Dry Mo Water 0
1 9/10/2008 1--4--100 Panne 0
1 9/10/2008 1--4--140 Pooled Holes 0
1 9/10/2008 1--4--240 Saturated Sail 0
1 9/ 1072008 14— 60 Saturated Soil i
1 9/ 1072008 1440 Saturated Sail 0
1 9/10/2008 1-5- 80 Dry Mo Water 0
1 9/10/2008 1-5- 60 Panne 0
1 971072008 1--5-40 Panne 0
1 9/10/2008 1-5-20 Saturated Sail 0
1 9/10/2008 1-5- 0 Saturated Sail i
1 91072008 Targeted Dy No Water 0
1 91072008 Targeted Dry Mo YWater 1]
1 91072008 Targeted Fanng 1]
1 91712008 Targeted Dry Mo YWater 1]
1 91712008 Targeted Panng 1]
1 91712008 Targeted Panng 1]
1 9172008 Targeted Panne 0
1 9172008 Targeted Panne 0
1 9172008 Targsted Panne 0
1 9172008 Targeted Panne 0
1 9172008 Targsted Panne 0
1 9172008 Targsted Panne 0
1 9172008 Targeted FPooled Hales 0
1 972008 Targeted Faoled Holes 0]
1 91712008 Targeted Faoled Holes 1]
1 91772008 Targeted Faoled Holes 1]
1 91712008 Targeted Pooled Holes 1]
1 91712008 Targeted Paoled Holes 1]
1 9172008 Targeted Pooled Holes 0
1 9172008 Targeted Pooled Holes 0
1 9172008 Targeted Pooled Holes 0
1 9172008 Targsted Pooled Holes 0
1 9172008 Targsted Pooled Holes 0
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1 9172008 Targsted Pooled Holes 0
1 9172008 Targsted Pooled Holes 0
1 9172008 Targsted Pooled Holes 0
1 9172008 Targeted Pooled Holes 0
1 9172008 Targeted FPooled Hales 0
1 9172008 Targeted FPooled Hales 0
1 91772008 Targeted Faoled Holes 1]
1 9172008 Targeted Pooled Hales 0
2 5/5/2008 Targeted Flooded 1]
2 /572008 Targeted Flooded Areas 1]
2 5152008 Targeted Flooded Areas 0
2 5152008 Targeted Flooded Areas 0
2 5152008 Targsted Flooded Areas 0
2 5152008 Targsted Flooded Areas 0
2 5152008 Targsted Flooded Areas 0
2 5152008 Targsted Flooded Areas 0
Z 5f52008 Targeted Flooded Areas 0
Z Sf52008 Targeted Flooded Areas 0
2 5/5/2008 Targeted Flooded Areas 1]
2 /572008 Targeted Flooded Areas 1]
2 o5/5/2008 Targeted Flooded Areas 1]
2 5/5/2008 Targeted Flooded Areas 1]
2 /572008 Targeted Flooded Areas 1]
2 5152008 Targeted Flooded Areas 0
2 5152008 Targeted Flooded Areas 0
2 5152008 Targeted Flooded Areas 0
2 5152008 Targsted Flooded Areas 0
2 5152008 Targsted Panne 0
2 5152008 Targsted Pooled Holes 0
Z of52008 Targeted FPooled Hales 0
Z oF52008 Targeted FPooled Hales 0
2 o5/5/2008 Targeted Faoled Holes 1]
2 5/5/2008 Targeted Faooled Holes 1]
2 /572008 Targeted Paoled Holes 1]
2 501452008 Targeted Flooded 1]
2 5/ 152008 2--1-120 Floaded Areas i
2 5/ 152008 2-:12220 Flooded Areas 0
2 5/15f2008 2--1- 60 Flooded Areas 0
2 5/15f2008 21 &0 Flooded Areas 0
2 5/15f2008 2--1--100 Flooded Areas 0
2 5/15f2008 2--1-160 Flooded Areas 0
2 5/15/2008 2--1-- 40 Flooded Areas i
Z /152008 2--1--140 Flooded Areas 0 H20 off pond
2 5/15/2008 2--1-- 0 Pocled Holes 0
2 5/15/2008 2--2--200 Citch 0
2 5/15/2008 2--2-- 40 Citch 0
2 5/15/2008 2--2--180 Dry Mo Water 0
2 5/15/2008 2--2-- 0 Dry Mo Water 0
2 5/ 152008 2-2--100 Flooded Areas 0
2 50152008 2--2-- 80 Flooded Areas 0 H20 everywhere
2 5/15f2008 2--2--120 Flooded Areas 0
2 5/15f2008 290230 Fond 0
2 5/15f2008 2--2--140 Pooled Holes 0
2 5/15f2008 2--2--160 Pooled Holes 0
2 5/15/2008 2--2-- B0 Pooled Holes 0
2 5/15/2008 2--2-- 40 Flooded Areas 0
2 5/15/2008 2--2-- B0 Flooded Areas 0
2 5/15/2008 2--3--120 Flooded Areas 0
2 5/15/2008 2--3--100 Flooded Areas 0
2 5/15/2008 2--2-- 80 Flooded Areas 0
2 5/ 152008 2-3- 0 Flooded Areas 0
il 5/ 152008 2320 Flooded Areas 0
2 5/15f2008 2--3--200 Panne 0
2 5/15f2008 2--3-180 Panne 0
2 5/15f2008 2--3--160 Panne 0
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2 5/15f2008 2--3--140 Panne 0
2 5/15f2008 2--4--120 Dry Mo Water 0
2 5/15f2008 240 Panne 0
2 5/15f2008 2420 Panne 0
2 5/15/2008 2--4-- 40 Panne i
2 5/15/2008 2--4-- 60 Panne 0
2 5/15/2008 2--4-- 80 Panne 0
2 5/15/2008 2--4--100 Panne 0
2 5/15/2008 2--5-- 80 Dry Mo Water 0
2 5/15/2008 2--5-- B0 Dry Mo Water 0
2 5/ 152008 25220 Dry Mo Water i
2 5/ 152008 2-5-0 Dry Mo Water i
2 5/15f2008 2540 Pooled Holes 0
2 5/15f2008 Targeted Citch 0
2 50152008 Targsted Flooded Areas 0
2 50152008 Targsted Pooled Holes 0
Z 501972008 Targeted Flooded Areas 0
Z 501972008 Targeted Flooded Areas 0
2 501972008 Targeted Flooded Areas 1]
2 501972008 Targeted Flooded Areas 1]
2 501972008 Targeted Flooded Areas 1]
2 501972008 Targeted Flooded Areas 1]
2 501972008 Targeted Flooded Areas 1]
2 501972008 Targeted Flooded Areas 0
2 501972008 Targeted Flooded Areas 0
2 5019/2008 Targeted Flooded Areas 0
2 50192008 Targsted Flooded Areas 0
2 5019/2008 Targsted Flooded Areas 0
2 5019/2008 Targsted Flooded Areas 0
Z 501972008 Targeted Flooded Areas 0
Z /1972008 Targeted Flooded Areas 0
2 501972008 Targeted FPanng 1]
2 501972008 Targeted Faooled Holes 1]
2 501972008 Targeted Paoled Holes 1]
2 501972008 Targeted Paooled Holes 1]
2 501972008 Targeted Pooled Hales 0
2 501972008 Targeted Pooled Holes 0
2 50192008 Targsted Pooled Holes 0
2 50192008 Targsted Pooled Holes 0
2 5019/2008 Targsted Pooled Holes 0
2 5(27/2008 Targeted Dy Mo Water 0
Z SI2Ti2008 Targeted Flooded Areas 0
Z SI2Ti2008 Targeted Flooded Areas 0
2 /2712008 Targeted Flooded Areas 1]
2 /2772008 Targeted Flooded Areas 1]
2 /2712008 Targeted Flooded Areas 1]
2 /2712008 Targeted Flooded Areas 1]
2 /2712008 Targeted Flooded Areas 1]
2 5/272008 Targeted Flooded Areas 0
2 5/272008 Targeted Flooded Areas 0
2 50272008 Targsted Flooded Areas 0
2 5(27/2008 Targeted Panne 0
2 5(27/2008 Targsted Panne 0
2 5/27/2008 Targsted Panne 0
Z SI2Ti2008 Targeted FPanne 0
2 /2712008 Targeted Fanne 0]
2 S/2712008 Targeted Fanng 1]
2 /2712008 Targeted FPanng 1]
2 /2712008 Targeted Panng 1]
2 /2712008 Targeted Paoled Holes 1]
2 5/2T2008 Targeted Pooled Holes 0
2 5(272008 Targeted Pooled Holes 0
2 5(27/2008 Targeted Pooled Holes 0
2 5(27/2008 Targsted Pooled Holes 0
2 5/27/2008 Targsted Pooled Holes 0
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2 50272008 Targsted Pooled Holes 0
2 51202008 Targsted Dy Mo Water 0
2 61202008 Targsted Flooded Areas 0
2 61202008 Targeted Flooded Areas 0
Z 6272008 Targeted Flooded Areas 0
Z 6272008 Targeted Flooded Areas 0
2 6/ 272008 Targeted Flooded Areas 1]
2 6/ 272008 Targeted Flooded Areas 1]
2 6/2/2008 Targeted Flooded Areas 1]
2 6/ 272008 Targeted Flooded Areas 1]
2 6/2/2008 Targeted Panne 0
2 6/2/2008 Targeted Panne 0
2 51202008 Targsted Panne 0
2 61202008 Targsted Panne 0
2 51202008 Targsted Panne 0
2 6/ 202008 Targsted Panne 0
Z 6272008 Targeted FPanne 0
Z 6272008 Targeted FPanne 0
2 6/ 272008 Targeted FPanng 1]
2 6/2/2008 Targeted Fanng 1]
2 6/ 272008 Targeted Faoled Holes 1]
2 6/ 272008 Targeted Pooled Holes 1]
2 6/ 272008 Targeted Paoled Holes 1]
2 6/ 2/2008 Targeted Pooled Hales 0
2 61212008 Targeted Pooled Holes 0
2 51202008 Targeted Pooled Holes 0
2 5/10/2008 2--1--100 Dry Mo Water 0
2 6/10/2008 2-1-- 0 Dry Mo Water 0
2 6/10/2008 2--1-120 Dry Mo VWater 0
2 6/10/2008 2--1-- 20 Dry Mo Water 0
2 6/10/2008 2--1-- B0 Dry Mo Water 0
2 5/10/2008 2--1--160 Dry Mo Water 0
2 5/10/2008 2--1--140 Panne 0
2 5/10/2008 2--1-- 80 Pooled Holes 0
2 5/10/2008 2--1-- 40 Pooled Holes 0
2 6/ 1072008 2240 Ditch i tidal channel
2 6/ 1072008 22200 Ditch 0 tidal channel
2 5/10/2008 2-2- 0 Dry Mo Water 0
2 5/10/2008 2--2--140 Dry Mo Water 0
2 6/10/2008 2--2--180 Dry Mo Water 0
2 6/10/2008 2--2--160 Dry Mo Water 0
2 6/10/2008 2--2-- B0 Fond i
2 6/10/2008 2--2-- 20 Fond 0
2 5/10/2008 2--2--120 Pooled Holes 0
2 5/10/2008 2--2-- 20 Dry Mo Water 0
2 5/10/2008 2--2-- 40 Dry Mo Water 0
2 5/10/2008 2--3--100 Dry Mo Water 0
2 5/10/2008 2--2-- B0 Dry Mo Water 0
2 6/ 1072008 2--3-200 Dry Mo Water 0
2 6/ 1072008 2--3-160 Dry Mo Water 0
2 5/10/2008 2--3--140 Dry Mo Water 0
2 6/10/2008 2-3-0 Dry Mo Water 0
2 6/10/2008 2--3-180 Panne 0
2 6/10/2008 2--3--120 Fond 0 fish fry
Z 61072008 2--3--80 FPooled Hales 0 tons fish fry
2 6/10/2008 2--4-- 0 Dry Mo Water 0
2 5/10/2008 2--4-- 20 Dry Mo Water 0
2 5/10/2008 2--4-- 40 Dry Mo Water 0
2 5/10/2008 2--4-- 80 Dry Mo Water 0
2 5/10/2008 2--4--100 Dry Mo Water 0
2 6/ 1072008 24120 Dry Mo Water 0
il 6/1072008 24 B0 Panne 0
2 5/10/2008 2-5- 0 Dry Mo Water 0
2 6/10/2008 2--5- &0 Dry Mo Water 0
2 6/10/2008 2-5- 60 Dry Mo Water 0
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2 5/10/2008 2540 Dry Mo Water 0
2 5/10/2008 2-5-20 Dry Mo Water 0
2 5102008 Targeted Flooded Areas 0
2 5102008 Targeted Panne 0
Z 61072008 Targeted FPanne 0
Z 6/11/2008 Targeted Flooded Areas 0 fish
2 6/ 1672008 Targeted Dry Mo YWater 1]
2 6/ 1672008 Targeted Flooded Areas 1]
2 6/ 1672008 Targeted Flooded Areas 1] fish
2 G/ 1672008 Targeted Flooded Areas 1]
2 5162003 Targeted Panne 0
2 6 16/2003 Targeted Panne 0
2 5/ 162008 Targsted Panne 0
2 5/ 162008 Targsted Panne 0
2 5162008 Targsted Panne 0 dragonilies
2 5/ 16,2008 Targsted Panne 0
Z 6/ 16/2008 Targeted FPanne 0
Z 6162008 Targeted FPanne 0
2 6/ 1672008 Targeted FPanng 1]
2 6/ 1672008 Targeted Fanng 1]
2 6/16/2008 Targeted FPanng 1]
2 G/ 1672008 Targeted Panng 1]
2 G/ 1672008 Targeted Panng 1]
2 6162008 Targeted Pooled Hales 0
2 5162008 Targeted Pooled Holes 0
2 5162008 Targeted Pooled Holes 0
2 5162008 Targsted Pooled Holes 0
2 5/ 162008 Targsted Pooled Holes 0
2 5/ 162008 Targsted Pooled Holes 0
Z 6162008 Targeted FPooled Hales 0
Z 6172008 Targeted Saturated Soil 0
2 6/1972008 Targeted Faoled Holes 25
2 6/1972008 Targeted Faooled Holes 19
2 5/1972008 Targeted Paoled Holes 18
2 5/1972008 Targeted Paooled Holes 16
2 61972008 Targeted Pooled Hales 12
2 51972008 Targeted Pooled Holes 9
2 5/ 19/2008 Targsted Pooled Holes 9
2 5/ 19/2008 Targsted Pooled Holes 8
2 5/19/2008 Targsted Pooled Holes 8
2 5/19/2008 Targeted Pooled Holes 5}
Z 611972008 Targeted FPooled Hales [5
Z 61972008 Targeted FPooled Hales 5
2 6/1972008 Targeted Faoled Holes 5
2 6/1972008 Targeted Faoled Holes 4
2 5/1972008 Targeted Paooled Holes 4
2 5/1972008 Targeted Paooled Holes 4
2 5/1972008 Targeted Pooled Holes 4
2 51972008 Targeted Pooled Holes 4
2 51972008 Targeted Pooled Holes 4
2 51952008 Targsted Pooled Holes 3
2 5/ 19/2008 Targeted Pooled Holes 3
2 5/19/2008 Targsted Pooled Holes 3
2 5/19/2008 Targsted Pooled Holes L
Z 61972008 Targeted FPooled Hales 0
2 6/1972008 Targeted Faoled Holes 0]
2 6/1972008 Targeted Faoled Holes 1]
2 6/1972008 Targeted Faoled Holes 1]
2 5/1972008 Targeted Pooled Holes 1]
2 5/1972008 Targeted Paoled Holes 1]
2 51972008 Targeted Pooled Holes 0
2 51972008 Targeted Pooled Holes 0
2 5/ 19/2008 Targeted Pooled Holes 0
2 5/19/2008 Targsted Pooled Holes 0
2 5/19/2008 Targsted Pooled Holes 0
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2 5/ 19/2008 Targsted Pooled Holes 0
2 5/ 19/2008 Targsted Pooled Holes 0
2 5/ 19/2008 Targsted Pooled Holes 0
2 5/19/2008 Targeted Pooled Holes 0
Z 611972008 Targeted FPooled Hales 0
Z 61972008 Targeted FPooled Hales 0
2 6/1972008 Targeted Faoled Holes 1]
2 6/1972008 Targeted Faoled Holes 1]
2 6/1972008 Targeted Faoled Holes 1]
2 5/1972008 Targeted Paooled Holes 1]
2 51972003 Targeted Pooled Hales 0
2 61972008 Targeted Pooled Hales 0
2 5/ 19/2008 Targsted Pooled Holes 0
2 5/ 19/2008 Targsted Pooled Holes 0
2 51952008 Targsted Pooled Holes 0
2 5/19/2008 Targsted Pooled Holes 0
Z 61972008 Targeted Fooled Hales 0
Z 61972008 Targeted FPooled Hales 0
2 6/1972008 Targeted Faoled Holes 1]
2 6/1972008 Targeted Faoled Holes 1]
2 6/1972008 Targeted Faoled Holes 1]
2 6/1972008 Targeted Pooled Holes 1]
2 G/22/2008 Targeted Flooded Areas 1]
2 6232008 Targeted Panne 25
2 5232008 Targeted Panne 17 lots visible near trang? Lots shallow nr2 120
2 52352008 Targeted Panne 12
2 51232008 Targsted Panne 2
2 51232008 Targsted Panne 0
2 51232008 Targsted Panne 0 fish
Z 62372008 Targeted Panne 0
Z 6232008 Targeted FPooled Hales 5
2 6/2372008 Targeted Faoled Holes 4
2 6/2372008 Targeted Faooled Holes 1
2 G/22/2008 Targeted Paoled Holes 1
2 6/22/2008 Targeted Paooled Holes 1] fish
2 61232008 Targeted Pooled Hales 0
2 5232008 Targeted Pooled Holes 0
2 51232008 Targsted Pooled Holes 0
2 5232008 Targsted Pooled Holes 0
2 51232008 Targsted Pooled Holes 0
2 §/23/2008 Targeted Pooled Holes 0
Z 62372008 Targeted FPooled Hales 0
Z 62372008 Targeted FPooled Hales 0
2 6/2372008 Targeted Faoled Holes 1]
2 6/2372008 Targeted Faoled Holes 1]
2 6/22/2008 Targeted Paooled Holes 1]
2 6/22/2008 Targeted Paooled Holes 1]
2 6/2272008 Targeted Pooled Holes 1]
2 6/3072008 2-2--100 Flooded Areas 0
2 5302008 Targeted Flooded Areas 0
2 5302008 Targsted Flooded Areas 0
2 51302008 Targeted Flooded Areas 0
2 51302008 Targsted Flooded Areas 0
2 51302008 Targsted Panne 5]
Z 63072008 Targeted FPanne 0
2 6/30/2008 Targeted Fanne 0] fish
2 6/3072008 Targeted Fanng 1]
2 6/3072008 Targeted FPanng 1]
2 G/30/2008 Targeted Panng 1]
2 G/30/2008 Targeted Panng 1]
2 6302008 Targeted Panne 0
2 5302008 Targeted Panne 0
2 5302008 Targeted Panne 0
2 51302008 Targsted Panne 0
2 51302008 Targsted Panne 0
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2 51302008 Targsted Panne 0

2 5302008 Targsted Panne 0

2 51302008 Targsted Pooled Holes 3

2 51302008 Targeted Pooled Holes 2

Z 63072008 Targeted FPooled Hales 0

Z 63072008 Targeted FPooled Hales 0

2 6/3072008 Targeted Faoled Holes 1]

2 6/30/2008 Targeted Faoled Holes 1]

2 6/3072008 Targeted Faoled Holes 1]

2 G/3072008 Targeted Paooled Holes 1]

2 5/30/2003 Targeted Pooled Hales 0

2 6/30/2003 Targeted Pooled Hales 0

2 TITI2008 2-1-- 0 Dry Mo Water 0

2 TIT2008 2-1-20 Dry Mo Water 0

2 71712008 2--1--140 Flooded Areas 0 invertebrates
2 72008 2-1-40 Flooded Areas 0

2 TITI2008 2--1-- B0 Flooded Areas 0

2 772008 2--1-- 80 Flooded Areas 0

2 71712008 2--1--120 Pooled Holes 0

2 71712008 2--1--100 Pooled Holes 0 fish
2 7712008 2--1--160 Saturated Sail 0

2 71712008 2--2-- 40 Ditch 0 tidal channel
2 71712008 2--2--200 Ditch 0 tidal channel
2 TITI2008 22180 Dry Mo Water i

il TITI2008 2-2-160 Dry Mo Water 0

2 TIT2008 2--2--140 Dry Mo Water 0

2 TIT2008 2-2- 0 Dry Mo Water 0

2 TIT2008 22 &0 Panne 1

2 TITI2008 2--2- B0 Fond 0

2 772008 2--2--100 Pooled Holes 2

2 772008 2--2-- 20 Pooled Holes 0

2 7172008 2--2--120 Pooled Holes 0

2 71712008 2--3--200 Dry Mo Water 0

2 71712008 2--3--180 Dry Mo Water 0

2 71712008 2--3--160 Dry Mo Water 0

2 TITI2008 2-3-140 Dry Mo Water i

2 72008 2--3-120 FPond 0

2 TIT2008 2--3- 40 Pooled Holes 0

2 TITI2008 2--3--100 Pooled Holes 0

2 TIT2008 2--3- B0 Pooled Holes 0

2 TT2008 2--3- &0 Pooled Holes 0

2 772008 2--2- 20 Saturated Sail i

2 772008 2--3-- 0 Saturated Sail 0

2 772008 2--4-- 0 Dry Mo Water 0

2 7172008 2--4-- 40 Dry Mo Water 0

2 71712008 2--4-- 80 Dry Mo Water 0

2 7712008 2--4--120 Dry Mo Water 0

2 71772008 2--4--100 Dry Mo Water 0

2 TIT2008 24 B0 Flooded Areas 0

2 TITI2008 2420 Panne 5

2 TITI2008 2--5- &0 Dy Mo Water 0

2 TT2008 2--5- 60 Dry Mo Water 0

2 72008 2--5-40 Dry Mo Water 0

2 TIT2008 2-5-20 Dry Mo Water 0

2 772008 2--5-- 0 Dry Mo Water 0

2 TTI2008 Targeted Ditch 0] sill
2 FTI2008 Targeted Fanng 2

2 FTI2008 Targeted FPanng 1]

2 FTr2008 Targeted Panng 1]

2 FT2008 Targeted Panng 1]

2 TITI2008 Targeted Panne 0

2 TITI2008 Targeted Panne 0 fish
2 TITI2008 Targeted Panne 0

2 TITI2008 Targsted Panne 0

2 TITI2008 Targsted Pooled Holes 0
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2 TITI2008 Targsted Pooled Holes 0
2 711452008 Targeted Ditch 0 Sill
2 TI1452008 Targsted Diry Mo Water 0
2 71452008 Targeted Dry Mo Water 0
Z Ti14i2008 Targeted Dy No Water 0
Z Ti14i2008 Targeted Dy No Water 0
2 71452008 Targeted Dry Mo YWater 1]
2 71452008 Targeted Dry Mo YWater 1]
2 71452008 Targeted Dry Mo YWater 1]
2 T452008 Targeted Flooded Areas 1] from open part of ditch
2 TI14/2008 Targeted Panne 0
2 TI14/2008 Targeted Pond 0
2 T1452008 Targsted Pooled Holes 0
2 TI1452008 Targsted Saturated Soil 0 inwerts spoon ful H2G
2 TI21/2008 Targsted Panne 23
2 TI21/2008 Targsted Panne 13
Z Ti2102008 Targeted FPanne g
Z Ti2152008 Targeted FPanne 7
2 TI2172008 Targeted FPanng 5]
2 TI2172008 Targeted Fanng 4
2 TI2172008 Targeted FPanng 1
2 FI2172008 Targeted Panng 1]
2 FI2172008 Targeted Panng 1]
2 TI21/2008 Targeted Panne 0
2 TI212008 Targeted Panne 0 fish
2 TI21/2008 Targeted Panne 0
2 TI21/2008 Targsted Panne 0 along filled ditch
2 TI21/2008 Targsted Panne 0
2 TI21/2008 Targsted Panne 0
Z TI2152008 Targeted Panne 0
Z Ti2102008 Targeted FPooled Hales 2
2 TI2172008 Targeted Faoled Holes 2,
2 TI2172008 Targeted Faooled Holes 2
2 FI2172008 Targeted Paoled Holes 1
2 FI2172008 Targeted Paooled Holes 1]
2 TI21/2008 Targeted Pooled Hales 0
2 TI212008 Targeted Pooled Holes 0
2 TI21/2008 Targsted Pooled Holes 0 Argo tracks
2 TI212008 Targsted Pooled Holes 0
2 TI21/2008 Targsted Pooled Holes 0
2 TI28/2008 Targeted Flooded Areas 0
Z TI28i2008 Targeted FPanne 0
Z TI28/2008 Targeted Panne 0
2 TI2812008 Targeted FPanng 1]
2 TI2812008 Targeted Fanng 1]
2 FI2812008 Targeted Panng 1]
2 TI2812008 Targeted Panng 1]
2 TI2812008 Targeted Panng 1] too much H20
2 TI282008 Targeted Panne 0
2 TI282008 Targeted Panne 0
2 TI28/2008 Targsted Panne 0
2 TI28/2008 Targeted Panne 0
2 TI28/2008 Targsted Panne 0
2 TI28/2008 Targsted Panne 0
Z TI28/2008 Targeted FPanne 0
2 TI2812008 Targeted Fanne 0]
2 TI2812008 Targeted Fanng 1]
2 TI2812008 Targeted Faond 1]
2 FI2812008 Targeted Pooled Holes 1]
2 TI2812008 Targeted Paoled Holes 1]
2 TI282008 Targeted Pooled Holes 0
2 TI282008 Targeted Pooled Holes 0
2 TI28/2008 Targeted Pooled Holes 0
2 TI28/2008 Targsted Pooled Holes 0
2 TI28/2008 Targsted Saturared Soil 0
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2 342008 2--1--140 Flooded Areas 0
2 842008 Z2-1- B0 Flooded Areas 0
2 342008 2--1-40 Pooled Holes 0
2 842008 2-1- &0 Pooled Holes 0
2 8/4/2008 2--1--120 Pooled Holes i
2 8/4/2008 2--1--100 Pooled Holes 0
2 8/4/2008 2--1--160 Pooled Holes 0
Z 8472008 2--1-- 20 Saturated Soil 0
Z 8472008 2--1-- 0 Saturated Soil 0
2 8472008 2--2-- 40 Ditch 0 tidal channel
2 842008 22200 Ditch i tidal channel
2 842008 2-2-180 Dry Mo Water i
2 842008 22 &0 Flooded Areas 0
2 342008 2220 Fond 0
2 342008 2--2- B0 Fond 0
2 842008 2--2--140 Pooled Holes 0
2 8/4/2008 2--2--160 Pooled Holes 0
2 8/4/2008 2--2--120 Pooled Holes 0
2 3/4/2008 2--2--100 Pooled Holes 0
Z 8472008 2--2-- 0 Saturated Soil 0
2 8/4/2008 2--3--160 Dry Mo Water 0
2 8/4/2008 2--3--200 Dry Mo Water 0
2 8/4/2008 2--2-- 40 Flooded Areas 0
2 842008 23140 Flooded Areas i
il 842008 23720 Flooded Areas 0
2 342008 2--3--180 Flooded Areas 0
2 342008 2--3- &0 Flooded Areas 0
2 842008 2--3--100 Flooded Areas 0
2 842008 2-3- B0 Flooded Areas 0
2 8472008 2--3-- 0 Flooded Areas 0
2 8/4/2008 2--3--120 Fond 0
2 8/4/2008 2--4-- 80 Dry Mo Water 0
2 8/4/2008 2--4--100 Dry Mo Water 0
2 8/4/2008 2--4--120 Dry Mo Water 0
2 8/4/2008 2--4-- 20 Dry Mo Water 0
2 842008 24 &0 Floaded Areas 1
2 842008 2440 Panne 0
2 342008 240 Pooled Holes 0
2 842008 2540 Dry Mo Water 0
2 842008 2-5-20 Dry Mo Water 0
2 842008 2-5- 0 Dry Mo Water 0
2 8/4/2008 2--5-- B0 Dry Mo Water i
2 8/4/2008 2--5-- 80 Dry Mo Water 0
2 452008 Targeted Fanng 1]
2 452008 Targeted Faoled Holes 3
2 /62008 Targeted Panng 1]
2 81172008 Targeted Panng 3
2 81172008 Targeted Panng 2
2 81152008 Targeted Panne 0
2 81152008 Targeted Panne 0
2 8(11/2008 Targsted Panne 0
2 8112008 Targeted Panne 0
2 811/2008 Targsted Panne 0 reference at the stake 2 120
2 8112008 Targsted Panne 0
Z 81172008 Targeted FPanne 0
2 /1172008 Targeted Fanne 0]
2 /1172008 Targeted Fanng 1]
2 /1172008 Targeted FPanng 1]
2 81172008 Targeted Panng 1]
2 81172008 Targeted Panng 1]
2 81152008 Targeted Panne 0 muddy hard to assess
2 81152008 Targeted Panne 0
2 8112008 Targeted Panne 0
2 811/2008 Targsted Panne 0
2 8112008 Targsted Pond 0
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2 8(11/2008 Targsted Pooled Holes 2
2 8(11/2008 Targsted Pooled Holes 0
2 8(11/2008 Targsted Pooled Holes 0
2 8112008 Targeted Saturated Soil 0 inwerts lot of H20
Z 81172008 Targeted Saturated Soil 0
Z 8182008 Targeted Dy No Water 0
2 /1872008 Targeted Dry Mo YWater 1]
2 /1872008 Targeted Dry Mo YWater 1]
2 /1872008 Targeted Fanng 1]
2 8/1872008 Targeted Panng 1]
2 8182003 Targeted Panne 0
2 8182008 Targeted Panne 0
2 8/ 18/2008 Targsted Panne 0
2 8182008 Targsted Panne 0
2 8182008 Targsted Panne 0
2 8182008 Targsted Panne 0
Z 8182008 Targeted FPanne 0
Z 8182008 Targeted FPanne 0 alat H20
2 /1872008 Targeted FPanng 1]
2 /1872008 Targeted Fanng 1]
2 /1872008 Targeted FPanng 1]
2 /1872008 Targeted Panng 1]
2 81872008 Targeted Paoled Holes 1]
2 8182008 Targeted Pooled Hales 0
2 8182008 Targeted Pooled Holes 0
2 8182008 Targeted Pooled Holes 0
2 8182008 Targsted Pooled Holes 0
2 8182008 Targsted Pooled Holes 0
2 8182008 Targsted Pooled Holes 0
Z 8182008 Targeted FPooled Hales 0 large murmmichog
Z 81252008 Targeted Dy No Water 0
2 /2572008 Targeted Dry Mo YWater 1]
2 /2572008 Targeted Dry Mo YWater 1]
2 82572008 Targeted Dry Mo YWater 1]
2 82572008 Targeted Dry Mo YWater 1]
2 8252008 Targeted Dy Mo Water 0
2 8252008 Targeted Dy Mo Water 0
2 8252008 Targsted Diry Mo Water 0
2 8252008 Targsted Flooded Areas 0
2 8252008 Targsted Flooded Areas 0
2 8252008 Targeted Flooded Areas 0 snails
Z 81252008 Targeted FPanne 0
Z 81252008 Targeted Panne 0
2 /2572008 Targeted Fanng 1]
2 /2572008 Targeted Faoled Holes 1]
2 9272008 Targeted Dry Mo YWater 1]
2 9212008 Targeted Dry Mo YWater 1]
2 9272008 Targeted Dry Mo YWater 1]
2 922008 Targeted Dry Mo Water 0
2 922008 Targeted Dy Mo Water 0
2 922008 Targsted Diry Mo Water 0
2 922008 Targeted Dy Mo Water 0
2 922008 Targsted Panne 20
2 922008 Targsted Panne 2
Z 922008 Targeted FPanne 2
2 212008 Targeted Fanne 0]
2 9272008 Targeted Fanng 1]
2 9272008 Targeted FPanng 1]
2 9272008 Targeted Pooled Holes 4
2 9272008 Targeted Paoled Holes 1]
2 922008 Targeted Pooled Holes 0
2 922008 Targeted Pooled Holes 0
2 922008 Targeted Pooled Holes 0
2 922008 Targsted Pooled Holes 0
2 922008 Targsted Pooled Holes 0
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2 922008 Targsted Pooled Holes 0
2 922008 Targsted Pooled Holes 0
2 922008 Targsted Pooled Holes 0 reference
2 922008 Targeted Pooled Holes 0
Z 922008 Targeted FPooled Hales 0
2 9/10/2008 2--1-- 20 Ditch 0 sill
2 9/10/2008 2--1--140 Panne 0
2 9/10/2008 2--1-- B0 Panne 0
2 9/10/2008 2--1--100 Pooled Holes 0
2 9/10/2008 2--1-- 40 Pooled Holes 0
2 9/ 1072008 2-1- &0 Pooled Holes i
2 9/ 1072008 2--1-120 Paooled Holes i
2 9/10/2008 2-1-- 0 Saturated Sail 0
2 971072008 2--1-160 Saturated Sail 0
2 9/10/2008 2--2--200 Citch 0 tidal channel
2 971072008 2240 Ditch 0 tidal channel
2 9/10/2008 2--2--180 Dry Mo Water 0
2 9/10/2008 2--2-- 80 Panne 0
2 9/10/2008 2--2-- B0 Fond 0
2 9/10/2008 2--2-- 20 Fond 0
2 9/10/2008 2--2--120 Pooled Holes 0
2 9/10/2008 2--2--140 Pooled Holes 0
2 9/10/2008 2--2--100 Pooled Holes 0
2 9/ 1072008 22180 Saturated Soil i
il 971072008 2-2- 0 Saturated Sail 0
2 9/10/2008 2--3--200 Dry Mo Water 0
2 9/10/2008 2-3-20 Flooded Areas 0
2 9/10/2008 2--3--100 Flooded Areas 0
2 971072008 2-3- 60 Flooded Areas 0
2 9/10/2008 2--2-- 80 Flooded Areas 0
2 9/10/2008 2--3--180 Panne 0
2 9/10/2008 2--3--120 Fond 0
2 9/10/2008 2--3--140 Pooled Holes 0
2 9/10/2008 2--3--160 Pooled Holes 0
2 9/10/2008 2--2-- 40 Pooled Holes 0
2 9/ 1072008 2-3- 0 Saturated Soil i
2 9/ 1072008 24 B0 Dry Mo Water 0
2 9/10/2008 2--4--120 Dry Mo Water 0
2 9/10/2008 2--4--100 Panne 0
2 971072008 24 &0 Panne 0
2 9/10/2008 2420 Panne 0
2 9/10/2008 2--4-- 40 Panne i
2 9/10/2008 2-4-- 0 Panne 0
2 9/10/2008 2--5-- 40 Dry Mo Water 0
2 9/10/2008 2--5-- 80 Dry Mo Water 0
2 9/10/2008 2--5-- 20 Dry Mo Water 0
2 9/10/2008 2--5-- 0 Dry Mo Water 0
2 9/10/2008 2--5-- B0 Flooded Areas 0
2 9/ 102008 Targeted Panne 0
2 9102008 Targeted Panne 0
2 9/10/2008 Targsted Panne 0
2 91042008 Targeted Pooled Holes 0
2 9102008 Targsted Pooled Holes 0
2 9/ 152008 Targsted Flooded Areas 0 reference at a stake 3 00
Z 9/ 1572008 Targeted Flooded Areas 0 whole site has H20
2 972008 2--2-- 80 Fanne 0] vellowlegs
2 91712008 Targeted Fanng 1
2 91772008 Targeted FPanng 1]
2 91712008 Targeted Panng 1]
2 91712008 Targeted Panng 1]
2 9172008 Targeted Panne 0
2 9172008 Targeted Panne 0
2 9172008 Targeted Panne 0
2 9172008 Targsted Panne 0
2 9172008 Targsted Panne 0
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2 9172008 Targsted Panne 0
2 9172008 Targsted Panne 0
2 9172008 Targsted Panne 0
2 9172008 Targeted Panne 0
Z 9172008 Targeted FPanne 0
Z 9172008 Targeted Panne 0
2 91712008 Targeted FPanng 1]
2 91772008 Targeted Fanng 1]
2 91712008 Targeted Faoled Holes 1]
2 91712008 Targeted Paooled Holes 1]
2 9172008 Targeted Pooled Hales 0
2 9172008 Targeted Pooled Hales 0
2 9172008 Targsted Pooled Holes 0
2 9172008 Targsted Pooled Holes 0
2 9172008 Targeted Pooled Holes 0
2 91772008 Targeted Fooled Hales 0
3 SF52008 Targeted Dy No Water 0
3 Sf52008 Targeted FPooled Hales 10
2 5/5/2008 Targeted Faoled Holes 1]
2 /572008 Targeted Faoled Holes 4
2 o5/5/2008 Targeted Faoled Holes 3
2 5/5/2008 Targeted Pooled Holes 1
2 /572008 Targeted Paoled Holes 1]
3 5152008 Targeted Pooled Hales 0
3 5152008 Targeted Pooled Holes 0
3 5152008 Targeted Pooled Holes 0
3 5152008 Targsted Pooled Holes 0
3 5152008 Targsted Pooled Holes 0
3 5152008 Targsted Pooled Holes 0
3 of52008 Targeted FPooled Hales 0
3 oF52008 Targeted FPooled Hales 0
2 o5/5/2008 Targeted Faoled Holes 1]
2 5/5/2008 Targeted Faooled Holes 1]
2 /572008 Targeted Paoled Holes 1]
2 /572008 Targeted Paooled Holes 1]
3 5152008 Targeted Pooled Hales 0
3 5152008 Targeted Pooled Holes 0
3 5152008 Targsted Pooled Holes 0
3 5152008 Targsted Pooled Holes 0
3 5152008 Targsted Pooled Holes 0
3 5152008 Targeted Pooled Holes 0
3 of52008 Targeted FPooled Hales 0
3 Sf52008 Targeted FPooled Hales 0
2 /572008 Targeted Faoled Holes 1]
2 5/5/2008 Targeted Faoled Holes 1]
2 /572008 Targeted Paooled Holes 1]
2 5/5/2008 Targeted Paooled Holes 1]
2 /572008 Targeted Pooled Holes 1]
3 5152008 Targeted Pooled Holes 0
3 5152008 Targeted Pooled Holes 0
3 5152008 Targsted Pooled Holes 0
3 5152008 Targeted Saturared Soil 0
3 5/14f2008 3--1-180 Flooded 0
3 5/14f2008 3-1-20 Flooded Areas 2
3 5/14/2008 3--1-- 40 Flooded Areas 1
3 514/2008 3--1--200 Flooded Areas 0 no stake
3 5/14/2008 2--1--160 Flooded Areas 0
3 5/14/2008 3--1-- 80 Flooded Areas 0
3 5/14/2008 2--1-- 0 Flooded Areas 0
2 5/14/2008 2--1-- B0 Flooded Areas 0
3 5/1452008 3--1-140 Flooded Areas 0
3 5/1452008 3-1-120 Flooded Areas 0
3 5/14f2008 3--1-100 Flooded Areas 0
3 5/14f2008 3--2-40 Flooded Areas 0
3 5/14f2008 3--2- B0 Flooded Areas 0
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3 5/14f2008 3--2-100 Flooded Areas 0
3 5/14f2008 3--2--120 Flooded Areas 0
3 5/14f2008 3--2--140 Flooded Areas 0
3 5/14f2008 3-2-20 Flooded Areas 0
3 5/14/2008 2-2-- 0 Flooded Areas i
3 5/14/2008 2--2--160 Flooded Areas 0
3 5/14/2008 2--2--180 Panne 1
3 5/14/2008 3--2-- 80 Fond 0
3 5/14/2008 32--2--200 Pooled Holes 0
2 5/14/2008 3--2-- B0 Flooded 0
3 501452008 33100 Standing Water 0
3 501452008 3380 Standing Water 0
3 501442008 3--3-40 Standing Water 0
3 501442008 3--3-20 Standing Water 0 wery litle H2O
3 501442008 3-3-0 Standing Water 0
3 5/14f2008 3--4-120 Dy 0
3 5/14/2008 3--4-- 60 Flooded 0
3 501472008 240 Standing Water 0
2 501452008 2--4-- 20 Standing VWater 1] little H2O
2 501452008 2--4-- 40 Standing VWater 1]
2 501452008 2--4-- 80 Standing VWater 1]
2 501452008 3--4--100 Standing VWater 1]
2 501452008 Targeted Flooded Areas 1
3 501452008 Targeted Flooded Areas 0
3 501452008 Targeted Flooded Areas 0
3 501442008 Targeted Flooded Areas 0
3 50142008 Targsted Pooled Holes i
3 501442008 Targsted Pooled Holes L
3 50142008 Targsted Pooled Holes 0
3 501472008 Targeted FPooled Hales 0
3 501472008 Targeted FPooled Hales 0
2 501972008 Targeted FPanng 1]
2 501972008 Targeted Fanng 1]
2 501972008 Targeted Panng 1]
2 501972008 Targeted Panng 1]
3 501972008 Targeted Panne 0
3 501972008 Targeted Panne 0
3 50192008 Targsted Panne 0
3 50192008 Targsted Panne 0
3 501972008 Targsted Panne 0
3 5019/2008 Targeted Panne 0
3 51972008 Targeted FPanne 0
3 51972008 Targeted Panne 0
2 501972008 Targeted Fanng 1]
2 501972008 Targeted Faoled Holes 2
2 501972008 Targeted Paooled Holes 2
2 501972008 Targeted Paooled Holes 1]
2 501972008 Targeted Pooled Holes 1]
3 501972008 Targeted Pooled Holes 0
3 501972008 Targeted Pooled Holes 0
3 5(19/2008 Targsted Pooled Holes 0
3 5019/2008 Targeted Pooled Holes 0
3 5019/2008 Targsted Pooled Holes 0
3 5019/2008 Targsted Pooled Holes 0
3 501972008 Targeted FPooled Hales 0
2 501972008 Targeted Faoled Holes 0]
2 501972008 Targeted Faoled Holes 1]
2 501972008 Targeted Faoled Holes 1]
2 /2712008 Targeted Dry Mo YWater 1]
2 /2712008 Targeted Panng 1]
3 5/2T2008 Targeted Pooled Holes 3
3 5(272008 Targeted Pooled Holes 3
3 5(27/2008 Targeted Pooled Holes 2
3 5(27/2008 Targsted Pooled Holes 1
3 5/27/2008 Targsted Pooled Holes L
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3 50272008 Targsted Pooled Holes 0
3 5(27/2008 Targsted Pooled Holes 0
3 50272008 Targsted Pooled Holes 0
3 5(27/2008 Targeted Pooled Holes 0
3 SI2Ti2008 Targeted FPooled Hales 0
3 SI2Ti2008 Targeted FPooled Hales 0
2 /2712008 Targeted Faoled Holes 1]
2 /2772008 Targeted Faoled Holes 1]
2 S/2712008 Targeted Faoled Holes 1]
2 /2712008 Targeted Paooled Holes 1]
3 5/27/2008 Targeted Pooled Hales 0
3 5/27/2008 Targeted Pooled Hales 0
3 5(27/2008 Targsted Pooled Holes 0
3 50272008 Targsted Pooled Holes 0
3 5(27/2008 Targsted Pooled Holes 0
3 5(27/2008 Targsted Pooled Holes 0
3 SI2Ti2008 Targeted Fooled Hales 0
3 SI2Ti2008 Targeted FPooled Hales 0
2 /2712008 Targeted Faoled Holes 1]
2 S/2712008 Targeted Faoled Holes 1]
2 /2712008 Targeted Faoled Holes 1]
2 6/ 272008 Targeted Dry Mo YWater 1]
2 6/ 272008 Targeted Panng 1]
3 6/ 2/2008 Targeted Panne 0
3 61212008 Targeted Panne 0
3 5/ 202008 Targeted Panne 0
3 6/ 202008 Targsted Panne 0
3 61202008 Targsted Panne 0
3 61202008 Targsted Panne 0
3 6272008 Targeted Panne 0
3 6272008 Targeted FPanne 0
2 6/ 272008 Targeted FPanng 1]
2 6/ 272008 Targeted Fanng 1]
2 6/ 272008 Targeted Panng 1]
2 6/ 272008 Targeted Panng 1]
3 6/ 2/2008 Targeted Panne 0
3 61212008 Targeted Panne 0
3 6/ 202008 Targsted Panne 0
3 51202008 Targsted Panne 0
3 61202008 Targsted Pooled Holes 5
3 61202008 Targeted Pooled Holes 4
3 6272008 Targeted FPooled Hales 1
3 6272008 Targeted FPooled Hales 1
2 6/ 272008 Targeted Faoled Holes 1
2 6/ 272008 Targeted Faoled Holes 1]
2 6/ 272008 Targeted Paooled Holes 1]
2 6/ 272008 Targeted Paooled Holes 1]
2 6/ 272008 Targeted Pooled Holes 1]
3 61212008 Targeted Pooled Holes 0
3 6122008 Targeted Pooled Holes 0
3 51952008 3--1--200 Diry Mo Water 0 no stake
3 B/A2008 3--1-180 Dry Mo Water 0
3 B/A2008 3--1-100 Dry Mo Water 0
3 B/A2008 3-1- &0 Dry Mo Water 0
3 6/9/2008 2--1--160 Dry Mo Water 0
3 6/9/2008 2--1--140 Panne 0
3 5/9/2008 2--1--120 Panne 0
3 5/9/2008 3--1-- B0 Panne 0
3 5/9/2008 2--1-- 20 Pooled Holes 1
2 5/9/2008 2--1-- 0 Poocled Holes 0
3 B/A/2008 3-1-40 Pooled Holes 0
3 B/972008 320 Ditch 0
3 B/A2008 3-2-20 Dry Mo Water 0
3 B/A2008 3--2- 60 Dry Mo Water 0
3 B/A2008 3--2--100 Dry Mo Water 0
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3 B/A2008 3--2-120 Dry Mo Water 0
3 B/A2008 3--2--200 Dry Mo Water 0
3 B/A2008 3--2-40 Panne 0
3 B/A2008 3--2--140 Panne 0
3 6/9/2008 2--2--160 Panne i
3 6/9/2008 2--2--180 Panne 0
3 5/9/2008 3--2-- 80 Fond 0
3 5/9/2008 2--3--100 Dry Mo Water 0
3 5/9/2008 2--3--120 Dry Mo Water 0
2 5/9/2008 3--2-- 20 Dry Mo Water 0
3 B/9/2008 330 Dry Mo Water i
3 B/9/2008 33 &0 Dry Mo Water i
3 B/A2008 3--3- 60 Pooled Holes 0
3 B/A2008 3--3-40 Pooled Holes 0
3 B/A2008 34 60 Dy Mo Water 0
3 B/A2008 3420 Dry Mo Water 0
3 6/9/2008 2-4-- 0 Dry Mo Water 0
3 6/9/2008 3--4-- 40 Dry Mo Water 0
3 5/9/2008 2--4--100 Dry Mo Water 0
3 5/9/2008 2--4--130 Pooled Holes 0
3 5/9/2008 3--4-- 80 Pooled Holes 0
2 6/972008 Targeted Dry Mo YWater 1]
2 5/972008 Targeted Dry Mo YWater 1]
3 6972008 Targeted Panne 1
3 6972008 Targeted Panne 1
3 51972008 Targeted Panne 0
3 51952008 Targsted Panne 0
3 51952008 Targsted Pond 0
3 6/9/2008 Targsted Pooled Holes 0
3 6972008 Targeted FPooled Hales 0
3 6972008 Targeted FPooled Hales 0
2 6/972008 Targeted Faoled Holes 1]
2 6/972008 Targeted Faooled Holes 1]
2 5/972008 Targeted Paoled Holes 1]
2 6/972008 Targeted Paooled Holes 1]
3 6 16/2008 Targeted Dy Mo Water 0
3 5162008 Targeted Dy Mo Water 0
3 5162008 Targsted Diry Mo Water 0
3 5/ 162008 Targsted Dy Mo Water 0
3 5/ 16/2008 Targsted Dy Mo Water 0
3 5/ 162008 Targeted Dry Mo Water 0
3 6/ 16/2008 Targeted Dy No Water 0
3 6/ 16/2008 Targeted Dry No Water 0
2 6/ 1672008 Targeted Dry Mo YWater 1]
2 6/ 1672008 Targeted Dry Mo YWater 1]
2 G/ 1672008 Targeted Dry Mo YWater 1]
2 G/ 1672008 Targeted Dry Mo YWater 1]
2 G/ 1672008 Targeted Dry Mo YWater 1]
3 5162008 Targeted Pooled Holes 5
3 6162008 Targeted Pooled Holes 3
3 5162008 Targsted Pooled Holes 0
3 5/ 162008 Targeted Pooled Holes 0
3 5/ 16,2008 Targsted Pooled Holes 0
3 5/ 162008 Targsted Pooled Holes 0
3 6162008 Targeted FPooled Hales 0
2 61672008 Targeted Faoled Holes 0]
2 6/ 1672008 Targeted Faoled Holes 1]
2 6/16/2008 Targeted Faoled Holes 1]
2 G/ 1672008 Targeted Pooled Holes 1]
2 G/ 1672008 Targeted Paoled Holes 1]
3 8/ 1772008 Targeted Ditch 0 fish O-5
3 5172008 Targeted Standing Water 2
3 5/ 19/2008 Targeted Pooled Holes 48
3 5/19/2008 Targsted Pooled Holes 35
3 5/19/2008 Targsted Pooled Holes a2
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3 5/ 19/2008 Targsted Pooled Holes 23
3 5/ 19/2008 Targsted Pooled Holes 16
3 5/ 19/2008 Targsted Pooled Holes 15
3 5/19/2008 Targeted Pooled Holes 15
3 611972008 Targeted FPooled Hales 15
3 61972008 Targeted FPooled Hales 12
2 6/1972008 Targeted Faoled Holes 10
2 6/1972008 Targeted Faoled Holes 9
2 6/1972008 Targeted Faoled Holes 9
2 5/1972008 Targeted Paooled Holes 9
3 51972003 Targeted Pooled Hales 7
3 61972008 Targeted Pooled Hales 5
3 5/ 19/2008 Targsted Pooled Holes 5
3 5/ 19/2008 Targsted Pooled Holes 4
3 51952008 Targsted Pooled Holes 0
3 5/19/2008 Targsted Pooled Holes 0
3 61972008 Targeted Fooled Hales 0
3 61972008 Targeted FPooled Hales 0
2 6/1972008 Targeted Faoled Holes 1]
2 6/1972008 Targeted Faoled Holes 1]
2 6/1972008 Targeted Faoled Holes 1]
2 5/1972008 Targeted Pooled Holes 1]
2 5/1972008 Targeted Paoled Holes 1]
3 61972008 Targeted Pooled Hales 0
3 51972008 Targeted Pooled Holes 0
3 5/19/2008 Targeted Pooled Holes 0
3 51232008 Targsted Diry Mo Water 0
3 51232008 Targsted Dy Mo Water 0
3 51232008 Targsted Diry Mo Water 0
3 62372008 Targeted Dry Mo Water 0
3 6232008 Targeted Dy No Water 0
2 6/2372008 Targeted Dry Mo YWater 1]
2 6/2372008 Targeted Dry Mo YWater 1]
2 G/22/2008 Targeted Panng 1]
2 6/22/2008 Targeted Panng 1]
3 61232008 Targeted Panne 0
3 5232008 Targeted Panne 0
3 51232008 Targsted Panne 0
3 5232008 Targsted Panne 0
3 51232008 Targsted Panne 0
3 §/23/2008 Targeted Pooled Holes 10
3 62372008 Targeted FPooled Hales 7
3 62372008 Targeted FPooled Hales 5
2 6/2372008 Targeted Faoled Holes 4
2 6/2372008 Targeted Faoled Holes 4
2 6/22/2008 Targeted Paooled Holes 3
2 6/22/2008 Targeted Paooled Holes 2,
2 6/2272008 Targeted Pooled Holes 2
3 52352008 Targeted Pooled Holes 2
3 5232008 Targeted Pooled Holes 2
3 51232008 Targsted Pooled Holes |
3 51232008 Targeted Pooled Holes 1
3 51232008 Targsted Pooled Holes 0
3 51232008 Targsted Pooled Holes 0
3 62372008 Targeted FPooled Hales 0
2 6/23/2008 Targeted Faoled Holes 0]
2 6/3072008 Targeted Fanng 1]
2 6/3072008 Targeted FPanng 1]
2 G/30/2008 Targeted Panng 1]
2 G/30/2008 Targeted Panng 1]
3 6302008 Targeted Panne 0
3 5302008 Targeted Panne 0
3 5302008 Targeted Panne 0
3 51302008 Targsted Panne 0
3 51302008 Targsted Panne 0
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3 51302008 Targsted Panne 0
3 5302008 Targsted Panne 0
3 51302008 Targsted Pooled Holes 3
3 51302008 Targeted Pooled Holes 3
3 63072008 Targeted FPooled Hales 2
3 63072008 Targeted FPooled Hales 1
2 6/3072008 Targeted Faoled Holes 1]
2 6/30/2008 Targeted Faoled Holes 1]
2 6/3072008 Targeted Faoled Holes 1]
2 G/3072008 Targeted Paooled Holes 1]
3 5/30/2003 Targeted Pooled Hales 0
3 6/30/2003 Targeted Pooled Hales 0
3 5302008 Targsted Pooled Holes 0
3 51302008 Targsted Pooled Holes 0
3 51302008 Targsted Pooled Holes 0
3 72008 3-1- 60 Dy 0
3 TITI2008 3--1-- 80 Dry 0
3 772008 2--1--100 Dry 0
3 71712008 2--1--140 Dry 0
3 71712008 2--1--160 Dry 0
3 7712008 2--1--180 Dry 0
3 71712008 2--1--200 Dry 0
2 71712008 2--1-- 0 Pooled 4
3 TITI2008 3-1-40 Poaled 1
3 TITI2008 3-1-20 Pooled 0
3 TIT2008 3--1-120 Pooled 0
3 TIT2008 3-2-20 Citch 0
3 TIT2008 3--2- &0 Dy 0
3 TITI2008 3--2-40 Dy 0
3 772008 2--2--140 Dry Mo Water 0
3 772008 2--2--200 Dry Mo Water 0
3 7172008 2--2--120 Dry Mo Water 0
3 71712008 2--2--180 Dry Mo Water 0 fish
2 71712008 2--2--160 Dry Mo Water 0
3 71712008 3--2--100 Fish Reservair 0
3 TITI2008 32 &0 Poaled i
3 72008 320 Pooled 0
3 TIT2008 3-3-20 Dry Mo Water 0
3 TITI2008 3-3-0 Dry Mo Water 0
3 TIT2008 3--3-40 Pooled Holes 0
3 TT2008 3--3-100 Saturated Sail 0
3 772008 3--2- 60 Saturated Sail i
3 772008 3--2-- 80 Saturated Sail 0
3 772008 2--3--120 Saturated Sail 0
3 7172008 3--4-- 20 Dry Mo Water 0
3 71712008 2-4-- 0 Dry Mo Water 0
2 7712008 2--4-- 40 Dry Mo Water 0
3 71772008 2--4-- B0 Dry Mo Water 0
3 TIT2008 34 &0 Pooled Holes 0
3 TITI2008 34100 Saturated Sail 0
3 TITI2008 34120 Saturated Sail 0
3 TITI2008 Targeted Dry 0
3 TITI2008 Targsted Dry 0
3 TITI2008 Targsted Dry 0
3 TITIZ2008 Targeted Dry 0 ref
2 TTI2008 Targeted Flooded Areas 0] fish
2 FTI2008 Targeted Fanng 5
2 FTI2008 Targeted FPanng 1
2 FTr2008 Targeted Pond 1]
2 FT2008 Targeted Pooled 2
3 TITI2008 Targeted Pooled 1
3 TITI2008 Targeted Pooled 1 sal
3 TITI2008 Targeted Pooled | sal
3 TITI2008 Targsted Pooled 0
3 TITI2008 Targsted Pooled 0
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3 TITI2008 Targsted Pooled 0
3 TITI2008 Targsted Pooled 0
3 TITI2008 Targsted Pooled 0
3 TITI2008 Targeted Pooled Holes 0
3 TITIZ2008 Targeted FPooled Hales 0 fish
3 Ti14i2008 Targeted Dy No Water 0
2 71452008 Targeted Dry Mo YWater 1]
2 71452008 Targeted Dry Mo YWater 1]
2 71452008 Targeted Dry Mo YWater 1]
2 T452008 Targeted Dry Mo YWater 1]
3 TI14/2008 Targeted Dy Mo Water 0
3 TI14/2008 Targeted Dy Mo Water 0
3 T1452008 Targsted Dy Mo Water 0
3 TI1452008 Targsted Diry Mo Water 0
3 TI1452008 Targsted Diry Mo Water 0
3 TI1452008 Targsted Dy Mo Water 0
3 Ti14i2008 Targeted Dry No Water 0
3 Ti14i2008 Targeted Dy No Water 0
2 71452008 Targeted Dry Mo YWater 1]
2 71452008 Targeted Dry Mo YWater 1]
2 T1452008 Targeted Dry Mo YWater 1]
2 T452008 Targeted Dry Mo YWater 1]
2 T1452008 Targeted Dry Mo YWater 1]
3 TI1452008 Targeted Dy Mo Water 0
3 T14i2008 Targeted Dy Mo Water 0
3 71452008 Targeted Diry Mo Water 0
3 TI1452008 Targsted Pooled Holes 0
3 T1452008 Targsted Pooled Holes 0
3 TI1452008 Targsted Pooled Holes 0
3 Ti14/2008 Targeted FPooled Hales 0
3 Ti14i2008 Targeted FPooled Hales 0
2 T1452008 Targeted Faoled Holes 1]
2 TI2172008 Targeted Flooded Areas 1
2 FI2172008 Targeted Flooded Areas 1]
2 FI2172008 Targeted Flooded Areas 1]
3 TI21/2008 Targeted Panne 7
3 TI212008 Targeted Panne 0
3 TI21/2008 Targsted Panne 0
3 TI212008 Targsted Panne 0
3 TI21/2008 Targsted Panne 0
3 TI21/2008 Targeted Panne 0
3 Ti2102008 Targeted FPanne 0
3 Ti2152008 Targeted Panne 0
2 TI2172008 Targeted FPanng 1]
2 TI2172008 Targeted Fanng 1]
2 FI2172008 Targeted Panng 1]
2 FI2172008 Targeted Panng 1]
2 FI2172008 Targeted Panng 1]
3 TI212008 Targeted Panne 0
3 TI212008 Targeted Panne 0
3 TI2102008 Targsted Panne 0
3 TI212008 Targeted Panne 0
3 TI21/2008 Targsted Panne 0
3 TI21/2008 Targsted Panne 0
3 Ti2152008 Targeted FPanne 0
2 TI2172008 Targeted Fanne 0]
2 TI2812008 Targeted Flooded Areas 1]
2 TI2812008 Targeted FPanng 1]
2 FI2812008 Targeted Panng 1]
2 TI2812008 Targeted Panng 1]
3 TI282008 Targeted Panne 0
3 TI282008 Targeted Panne 0
3 TI28/2008 Targeted Panne 0
3 TI28/2008 Targsted Panne 0
3 TI28/2008 Targsted Panne 0
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3 TI28/2008 Targsted Panne 0
3 TI28/2008 Targsted Panne 0
3 TI28/2008 Targsted Panne 0
3 TI28/2008 Targeted Panne 0
3 TI28i2008 Targeted FPanne 0
3 TI28/2008 Targeted Panne 0
2 TI2812008 Targeted Fanng 1]
2 TI2812008 Targeted Faoled Holes 5 cx sal
2 TI2812008 Targeted Faoled Holes 2 cx sal
2 TI2812008 Targeted Paooled Holes 1]
3 TI28/2008 Targeted Pooled Hales 0
3 TI28/2008 Targeted Pooled Hales 0
3 TI28/2008 Targsted Pooled Holes 0
3 TI28/2008 Targsted Pooled Holes 0
3 TI28/2008 Targsted Pooled Holes 0
3 TI28/2008 Targsted Pooled Holes 0
3 TI28/2008 Targeted Fooled Hales 0
3 Ti28i2008 Targeted FPooled Hales 0
3 3/4/2008 3--1-- 80 Dry Mo Water 0
3 8/4/2008 2--1--200 Dry Mo Water 0
3 8/4/2008 2--1--180 Dry Mo Water 0
3 8/4/2008 2--1--120 Panne 0
2 8/4/2008 2--1--140 Panne 0
3 842008 3-1-180 Panne i
3 842008 3--1-100 Panne 0
3 81412008 3--1-- 20 Poaled Holes 5 sal
& 81412008 3--1-- 40 Poaled Holes 2 sal
el 8412008 3--1-- 60 Poaoled Holes 2 sal
3 81412008 3--1-- 0 Pooled Holes 1 sal
3 8472008 3--2-- 60 Dry Mo Water 0
3 8/4/2008 2--2--140 Dry Mo Water 0
3 8/4/2008 3--2-- 20 Panne 0
3 8/4/2008 2--2-- 0 Panne 0
2 8/4/2008 2--2--100 Panne 0
3 8/4/2008 3--2-- 80 Fond 0
3 842008 3240 Paooled Holes i
3 842008 32160 Pooled Holes 0
3 342008 3--2-180 Pooled Holes 0 fish
3 842008 3--2--120 Pooled Holes 0
3 842008 32200 Saturated Sail 0
3 842008 3-3-20 Dry Mo Water 0
3 8/4/2008 3--2-40 Pooled Holes i
3 8/4/2008 2--3--100 Pooled Holes 0
3 8/4/2008 3--2-- B0 Pooled Holes 0
3 8472008 3--3-- 0 Saturated Soil 0
3 8/4/2008 2--3--120 Saturated Sail 0
3 8472008 3--3-- 80 Saturated Soil 0
3 8/4/2008 2--4-- 40 Dry Mo Water 0
3 842008 34 &0 Pooled Holes 1
3 842008 34120 Pooled Holes 0
3 342008 3--4--100 Saturated Sail 0
3 842008 3420 Saturated Sail 0
3 842008 3-4-0 Saturated Sail 0
3 842008 3460 Saturated Sail 0
3 8472008 Targeted Flooded Areas 0
2 452008 Targeted Fand 0] too much H20
2 452008 Targeted Fand 1] ot of H20
2 452008 Targeted Faoled Holes 5] sal and ae
2 452008 Targeted Pooled Holes 4 sal
2 452008 Targeted Paoled Holes 3 sal
3 8142008 Targeted Pooled Holes 0 an0sal
3 8142008 Targeted Pooled Holes 0
3 8142008 Targeted Pooled Holes 0
3 8142008 Targsted Pooled Holes 0
3 8142008 Targsted Pooled Holes 0
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Area Date Station # Condition Total # Larvae Comments
3 8(11/2008 Targsted Diry Mo Water 0
3 8(11/2008 Targsted Dy Mo Water 0
3 8(11/2008 Targsted Diry Mo Water 0
3 8112008 Targeted Dry Mo Water 0
3 81172008 Targeted Dy No Water 0
3 81172008 Targeted Dy No Water 0
2 /1172008 Targeted Dry Mo YWater 1]
2 /1172008 Targeted Dry Mo YWater 1]
2 /1172008 Targeted Fanng 4 cx sal
2 81172008 Targeted Panng 2 cx sal
3 811/2008 Targeted Panne 1
3 811/2008 Targeted Panne 0
3 8(11/2008 Targsted Panne 0
3 8(11/2008 Targsted Panne 0
3 8(11/2008 Targsted Panne 0
3 811/2008 Targsted Panne 0 fish
3 81172008 Targeted FPooled Hales 5
3 81172008 Targeted FPooled Hales 4 cx sal
2 /1172008 Targeted Faoled Holes 4 cx sal
2 /1172008 Targeted Faoled Holes 3 cx sal
2 /1172008 Targeted Faoled Holes 2, cx sal
2 81172008 Targeted Pooled Holes 1 cx sal
2 81172008 Targeted Paoled Holes 1]
3 8112008 Targeted Pooled Hales 0
3 81152008 Targeted Pooled Holes 0
3 8112008 Targeted Pooled Holes 0
3 8(11/2008 Targsted Pooled Holes 0
3 8182008 Targsted Dy Mo Water 0
3 8182008 Targsted Diry Mo Water 0
3 8182008 Targeted Dry Mo Water 0
3 8182008 Targeted Dy No Water 0
2 /1872008 Targeted Dry Mo YWater 1]
2 /1872008 Targeted Fanng i cx sal sample
2 81872008 Targeted Panng 1
2 8/1872008 Targeted Panng 1
3 8182008 Targeted Panne 0
3 8182008 Targeted Panne 0
3 8182008 Targsted Panne 0
3 8/ 18/2008 Targsted Panne 0
3 8182008 Targsted Panne 0
3 8182008 Targeted Panne 0
3 8182008 Targeted FPanne 0
3 8182008 Targeted Panne 0
2 /1872008 Targeted FPanng 1]
2 /1872008 Targeted Fanng 1]
2 8/1872008 Targeted Panng 1]
2 81872008 Targeted Panng 1]
2 /1872008 Targeted Panng 1]
3 8182008 Targeted Panne 0
3 8182008 Targeted Pooled Holes 2 cx sal
3 8(18/2008 Targsted Pooled Holes 2
3 8182008 Targeted Pooled Holes 0
3 8182008 Targsted Pooled Holes 0
3 8182008 Targsted Pooled Holes 0
3 8182008 Targeted FPooled Hales 0
2 /2572008 Targeted Dry Mo YWater 0]
2 /2572008 Targeted Dry Mo YWater 1]
2 /2572008 Targeted Dry Mo YWater 1]
2 82572008 Targeted Dry Mo YWater 1]
2 82572008 Targeted Dry Mo YWater 1]
3 8252008 Targeted Dy Mo Water 0
3 8252008 Targeted Dy Mo Water 0
3 8252008 Targeted Diry Mo Water 0
3 8252008 Targsted Dy Mo Water 0
3 8252008 Targsted Dy Mo Water 0
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Area Date Station # Condition Total # Larvae Comments
3 8252008 Targsted Diry Mo Water 0
3 8252008 Targsted Dy Mo Water 0
3 8252008 Targsted Diry Mo Water 0
3 8252008 Targeted Dry Mo Water 0
3 81252008 Targeted Dy No Water 0
3 81252008 Targeted Dy No Water 0
2 /2572008 Targeted Dry Mo YWater 1]
2 /2572008 Targeted Dry Mo YWater 1]
2 /2572008 Targeted Dry Mo YWater 1]
2 82572008 Targeted Dry Mo YWater 1]
3 8252003 Targeted Dy Mo Water 0
3 8252008 Targeted Dy Mo Water 0
3 8252008 Targsted Dy Mo Water 0
3 8252008 Targsted Pooled Holes 0 fish
3 922008 Targsted Diry Mo Water 0
3 922008 Targsted Dy Mo Water 0
3 922008 Targeted Dry No Water 0
3 922008 Targeted Dy No Water 0
2 9272008 Targeted Dry Mo YWater 1]
2 9272008 Targeted Dry Mo YWater 1]
2 9272008 Targeted Dry Mo YWater 1]
2 9272008 Targeted Dry Mo YWater 1]
2 9272008 Targeted Dry Mo YWater 1]
3 922008 Targeted Dy Mo Water 0
3 922008 Targeted Dy Mo Water 0
3 922008 Targeted Diry Mo Water 0
3 922008 Targsted Diry Mo Water 0
3 922008 Targsted Panne 11
3 922008 Targsted Panne 0
3 922008 Targeted Panne 0 inverts
3 922008 Targeted FPooled Hales 50 little H2O
2 9272008 Targeted Faoled Holes 25
2 9272008 Targeted Faooled Holes 5
2 9272008 Targeted Paoled Holes 4
2 9272008 Targeted Paooled Holes 1]
3 922008 Targeted Saturated Soil 0
3 YE2008 3-1- &0 Ditch 0
3 E2008 3--1-180 Dry Mo Water 0
3 9&2008 3--1--100 Dry Mo Water 0
3 9&2008 3--1-200 Dry Mo Water 0
3 9&/2008 3--1-- 0 Flooded Areas 5
3 982008 3--1-- 20 Flooded Areas 1
3 982008 2--1--160 Panne 0
3 9/8/2008 3--1-- 40 Panne 0
3 9/8/2008 2--1--120 Panne 0
3 9/8/2008 2--1-- B0 Panne 0
2 9/8/2008 2--1--140 Panne 0
3 9/8/2008 2--2-- 0 Dry MNo Water 0
3 YE2008 32120 Dry Mo Water 0
3 QYE2008 32 B0 Dry Mo Water 0
3 QE2008 3--2-100 Dry Mo Water 0
3 QE2008 3--2--200 Dry Mo Water 0
3 E2008 3-2-20 Panne 0
3 Q&2008 3--2-40 Panne 0
3 9/8/2008 2--2--140 Panne 0
3 9/8/2008 2--2--160 Panne 0
3 9/8/2008 3--2-- 80 Fond 0
3 9/8/2008 2--2--180 Pooled Holes 1
3 9/8/2008 2--3-- 0 Dry Mo Water 0
2 9/8/2008 3--2-- 20 Dry Mo Water 0
3 QE2008 3340 Pooled Holes 2
3 YE2008 3--3-100 Pooled Holes 0
3 QE2008 3-3- 60 Pooled Holes 0
3 E2008 3--3-120 Saturated Sail 0
3 Q&2008 3--3- &0 Saturated Sail 0
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3 E2008 3440 Dry Mo Water 0
3 9&2008 34 &0 Dry Mo Water 0
3 Q&2008 3420 Dry Mo Water 0
3 YE2008 3--4-120 Pooled Holes 0
3 982008 2--4--100 Pooled Holes i
3 982008 3--4-- 80 Pooled Holes 0
3 9E2008 3--4-- 0 Saturated Soil 0
2 HEr2008 Targeted Fanng 1]
2 AEr2008 Targeted Fanng 1]
2 AEr2008 Targeted Panng 1]
3 9Ei2008 Targeted Pond 0
3 9E2008 Targeted Pooled Hales 2
3 9 Er2008 Targsted Pooled Holes 0
3 9 E2008 Targsted Pooled Holes 0
3 9 Er2008 Targsted Pooled Holes 0
3 9Er2008 Targsted Pooled Holes 0
3 982008 Targeted Fooled Hales 0
3 9fE2008 Targeted FPooled Hales 0
2 91572008 Targeted Flooded Areas 1]
2 91572008 Targeted Fanng 1] flooded with wind blowing
2 91572008 Targeted FPanng 1]
2 91572008 Targeted Pond 1]
2 91572008 Targeted Fond 1]
3 9152008 Targeted Pooled Hales 2
3 9152008 Targeted Pooled Holes 0 path
3 9/ 152008 Targeted Pooled Holes 0
3 9/ 152008 Targsted Pooled Holes 0 fish
3 9/ 152008 Targsted Pooled Holes 0
3 9152008 Targsted Pooled Holes 0
3 9/15/2008 Targeted FPooled Hales 0
3 9/15/2008 Targeted FPooled Hales 0
2 91572008 Targeted Faoled Holes 1]
2 91572008 Targeted Faooled Holes 1]
2 91572008 Targeted Paoled Holes 1]
2 91572008 Targeted Paooled Holes 1]
3 9152008 Targeted Pooled Hales 0
3 9152008 Targeted Pooled Holes 0
3 9/ 152008 Targsted Pooled Holes 0
3 9/ 152008 Targsted Pooled Holes 0
3 9152008 Targsted Pooled Holes 0
3 9152008 Targeted Pooled Holes 0
3 9/15/2008 Targeted FPooled Hales 0
3! 915200 Targeted Poaled Holes 0
4 /672008 Targeted Flooded Areas 1
4 /672008 Targeted Flooded Areas 1]
4 /672008 Targeted Flooded Areas 1]
4 /672008 Targeted Flooded Areas 1]
4 /672008 Targeted Flooded Areas 1]
4 5162008 Targeted Flooded Areas 0
4 5162008 Targeted Flooded Areas 0
4 5162008 Targsted Panne |
4 5162008 Targeted Panne 1
4 5162008 Targsted Panne 0
4 5162008 Targsted Panne 0
4 Sf6/2008 Targeted FPanne 0
4 /672008 Targeted Fanne 0]
4 /672008 Targeted Fanng 1]
4 /672008 Targeted FPanng 1]
4 /672008 Targeted Panng 1]
4 /672008 Targeted Panng 1]
4 5162008 Targeted Pooled Holes 1
4 5162008 Targeted Pooled Holes 0
4 5162008 Targeted Pooled Holes 0
4 5162008 Targsted Pooled Holes 0
4 5162008 Targsted Pooled Holes 0
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4 5162008 Targsted Pooled Holes 0
4 5162008 Targsted Pooled Holes 0
4 5162008 Targsted Pooled Holes 0
4 5162008 Targeted Pooled Holes 0
4 62008 Targeted FPooled Hales 0
4 Sf62008 Targeted FPooled Hales 0
4 /672008 Targeted Faoled Holes 1]
4 /672008 Targeted Faoled Holes 1]
4 /672008 Targeted Faoled Holes 1]
4 501452008 Targeted Flooded Areas 1] sample
4 5/ 152008 4-1-0 Floaded Areas i
4 5/ 152008 4120 Flooded Areas i
4 5/15f2008 4--1-140 Flooded Areas 0
4 5/15f2008 4--1-120 Flooded Areas 0
4 5/15f2008 4--1- 80 Flooded Areas 0
4 5/15f2008 4--1- 40 Flooded Areas 0
4 5/15/2008 4--1-160 Flooded Areas 0
4 5/15/2008 4--1-- 60 Flooded Areas 0
4 5/15/2008 4--1--100 Saturated Sail 0
4 5/15/2008 4--2-120 Dry Mo Water 0
4 5/15/2008 4--2-100 Dry Mo Water 0
4 5/15/2008 4--2-160 Flooded Areas 0
4 5/15/2008 4--2--140 Pooled Holes 0
4 5/ 152008 4260 Paooled Holes i
4 5/ 152008 4280 Pooled Holes 0
4 5/15f2008 4-2- 0 Pooled Holes 0
4 5/15/2008 4--2-- 40 Poaled Holes 0 no stake
4 5/15f2008 4220 Pooled Holes 0
4 50152008 43120 Diry Mo Water 0 no stake
4 5/15/2008 4--3-140 Dry Mo Water 0
4 5/15/2008 4--3-- 20 Flooded Areas 0
4 5/15/2008 4--3-- 40 Flooded Areas 0
4 5/15/2008 4--2-- 0 Flooded Areas 0
4 5/15/2008 4--3-- 80 Flooded Areas 0
4 5/15/2008 4--2-160 Fond 0
4 5/ 152008 4360 Paooled Holes i
4 5/ 152008 43100 Pooled Holes 0
4 5/15f2008 4420 Flooded Areas 0
4 5/15f2008 440 Flooded Areas 0
4 5/15f2008 44— 80 Flooded Areas 0
4 5/15/2008 4--4--100 Flooded Areas 0 next to ditch
4 5/15/2008 4--4-120 Flooded Areas i
4 5/15/2008 4--4-- 40 Flooded Areas 0
4 5/15/2008 4--4--140 Flooded Areas 0
4 5/15/2008 4--4-- 60 Flooded Areas 0
4 501572008 4--4--160 Flooded Areas 1] wery flooded
4 501572008 Targeted Flooded Areas 1]
4 501972008 Targeted Flooded Areas 1]
4 50152008 Targeted Pooled Holes 0
4 50152008 Targeted Pooled Holes 0
4 5152008 Targsted Pooled Holes 0 MNeed Stake
4 5019/2008 Targeted Flooded Areas 0
4 5019/2008 Targsted Flooded Areas 0
4 5019/2008 Targsted Flooded Areas 0
4 501972008 Targeted Flooded Areas 0
4 501972008 Targeted Flooded Areas 0]
4 501972008 Targeted Flooded Areas 1]
4 501972008 Targeted Flooded Areas 1]
4 501972008 Targeted Flooded Areas 1]
4 501972008 Targeted Flooded Areas 1]
4 501972008 Targeted Flooded Areas 0
4 501972008 Targeted Flooded Areas 0
4 5019/2008 Targeted Flooded Areas 0
4 5019/2008 Targsted Flooded Areas 0
4 5019/2008 Targsted Flooded Areas 0
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4 50192008 Targsted Flooded Areas 0
4 50192008 Targsted Panne 0
4 50192008 Targsted Panne 0
4 5019/2008 Targeted Panne 0
4 51972008 Targeted FPanne 0
4 51972008 Targeted Panne 0
4 501972008 Targeted FPanng 1]
4 501972008 Targeted Fanng 1]
4 501972008 Targeted Fanng 1]
4 501972008 Targeted Panng 1]
4 50192008 Targeted Panne 0
4 501972008 Targeted Panne 0
4 50192008 Targsted Pooled Holes 0
4 50192008 Targsted Pooled Holes 0
4 50192008 Targsted Pooled Holes 0
4 5019/2008 Targsted Pooled Holes 0
4 501972008 Targeted Fooled Hales 0
4 SI2Ti2008 Targeted Dry No Water 0
4 /2712008 Targeted Dry Mo YWater 1]
4 S/2712008 Targeted Dry Mo YWater 1]
4 /2712008 Targeted Flooded Areas 1]
4 /2712008 Targeted Flooded Areas 1]
4 /2712008 Targeted Flooded Areas 1]
4 5/2T7i2008 Targeted Flooded Areas 0
4 5(272008 Targeted Flooded Areas 0
4 5(27/2008 Targeted Flooded Areas 0
4 50272008 Targsted Flooded Areas 0
4 5/27/2008 Targsted Panne 0
4 5(27/2008 Targsted Panne 0
4 SI2TiI2008 Targeted Panne 0
4 SI2Ti2008 Targeted FPanne 0
4 /2712008 Targeted FPanng 1]
4 /2712008 Targeted Fanng 1]
4 /2712008 Targeted Panng 1]
4 /2712008 Targeted Paooled Holes 3
4 5/2T7i2008 Targeted Pooled Hales 1
4 5/272008 Targeted Pooled Holes 1
4 50272008 Targsted Pooled Holes 0
4 5(27/2008 Targsted Pooled Holes 0
4 5(27/2008 Targsted Pooled Holes 0
4 5(27/2008 Targeted Pooled Holes 0
4 SI2Ti2008 Targeted FPooled Hales 0
4 SI2Ti2008 Targeted FPooled Hales 0
4 /2712008 Targeted Faoled Holes 1]
4 /2772008 Targeted Faoled Holes 1]
4 /2712008 Targeted Paooled Holes 1]
4 /2712008 Targeted Paooled Holes 1]
4 /2712008 Targeted Pooled Holes 1]
4 5/272008 Targeted Pooled Holes 0
4 6122008 Targeted Panne 7
4 51202008 Targsted Panne 5}
4 6/ 202008 Targeted Panne 2
4 6/ 202008 Targsted Panne 2
4 61202008 Targsted Panne 0
4 6272008 Targeted FPanne 0
4 6/2/2008 Targeted Fanne 0]
4 6/2/2008 Targeted Fanng 1]
4 6/ 272008 Targeted FPanng 1]
4 6/ 272008 Targeted Panng 1]
4 6/ 272008 Targeted Panng 1]
4 61212008 Targeted Pooled Holes 4
4 61212008 Targeted Pooled Holes 1
4 5/ 202008 Targeted Pooled Holes |
4 6/ 202008 Targsted Pooled Holes 0
4 61202008 Targsted Pooled Holes 0
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4 6/ 202008 Targsted Pooled Holes 0
4 51202008 Targsted Pooled Holes 0
4 61202008 Targsted Pooled Holes 0
4 61202008 Targeted Pooled Holes 0
4 6272008 Targeted FPooled Hales 0
4 6272008 Targeted FPooled Hales 0
4 6/ 272008 Targeted Faoled Holes 1]
4 6/ 272008 Targeted Faoled Holes 1]
4 6/2/2008 Targeted Faoled Holes 1]
4 6/ 272008 Targeted Paooled Holes 1]
4 6/2/2008 Targeted Pooled Hales 0
4 6/2/2008 Targeted Pooled Hales 0
4 51202008 Targsted Pooled Holes 0
4 61202008 Targsted Pooled Holes 0
4 51202008 Targsted Pooled Holes 0
4 6/ 202008 Targsted Saturated Soil 0
4 6472008 Targeted FPooled Hales 0
4 662008 Targeted Pooled Hales 0
4 5/9/2008 4--1-- 0 Pocled Holes 0
4 5/9/2008 4--1--160 Pooled Holes 0
4 5/9/2008 4--1--140 Pooled Holes 0
4 5/9/2008 4--1-120 Pooled Holes 0
4 5/9/2008 4--1--100 Pooled Holes 0
4 6/A12008 4--1- 80 Paooled Holes i
4 B/972008 41— 60 Pooled Holes 0
4 B/A2008 4140 Pooled Holes 0
4 B/A2008 4--1- 20 Pooled Holes 0
4 B/A2008 4-2- 0 Dry Mo Water 0
4 B/A2008 42120 Dry Mo VWater 0
4 6/9/2008 4--2-100 Dry Mo Water 0
4 6/9/2008 4--2-- 80 Dry Mo Water 0
4 5/9/2008 4--2-- 40 Fanne 0 no stake
4 5/9/2008 4--2--160 Panne 0
4 5/9/2008 4--2--140 Panne 0
4 5/9/2008 4--2-- 60 Panne 0
4 6/972008 4220 Panne i
4 6/92008 43120 Dry Mo Water 0
4 B/A2008 4--3-140 Dry Mo Water 0
4 B/A2008 4--3- 60 Dry Mo Water 0
4 B/A2008 4--3-180 Fond 0
4 B/A2008 4--3- 80 Pooled Holes 0
4 6/9/2008 4--3-100 Pooled Holes i
4 6/9/2008 4--3-- 40 Pooled Holes 0
4 5/9/2008 4--3-- 20 Pooled Holes 0
4 5/9/2008 4--3-- 0 Pocled Holes 0
4 5/9/2008 4--4--100 Citch 0
4 5/9/2008 4--4-- 0 Flooded Areas 0
4 5/9/2008 4--4--160 Flooded Areas 0
4 B/A72008 44 60 Pooled Holes 0
4 B/A2008 44120 Pooled Holes 0
4 B/A2008 44 &0 Pooled Holes 0
4 B/A2008 44140 Pooled Holes 0
4 B/A2008 4420 Saturated Sail 0
4 B/A2008 4440 Saturated Sail 0
4 6972008 Targeted Dy No Water 0
4 6/972008 Targeted Flooded Areas 0]
4 6/9/2008 Targeted Fanng 1
4 6/972008 Targeted FPanng 1]
4 6/972008 Targeted Panng 1]
4 5/972008 Targeted Panng 1]
4 6972008 Targeted Panne 0
4 6972008 Targeted Panne 0
4 51972008 Targeted Panne 0
4 6/9/2008 Targsted Panne 0
4 51952008 Targsted Pooled Holes 0
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4 51952008 Targsted Pooled Holes 0
4 51972008 Targsted Pooled Holes 0
4 51952008 Targsted Pooled Holes 0
4 6/9/2008 Targeted Pooled Holes 0
4 6972008 Targeted FPooled Hales 0
4 6972008 Targeted FPooled Hales 0
4 6/972008 Targeted Faoled Holes 1]
4 6/972008 Targeted Faoled Holes 1]
4 6/9/2008 Targeted Faoled Holes 1] invertebrate
4 G/ 1672008 Targeted Dry Mo YWater 1]
4 5162003 Targeted Flooded Areas 0
4 6 16/2003 Targeted Flooded Areas 0
4 5/ 162008 Targsted Panne 2
4 5/ 162008 Targsted Panne 0
4 5162008 Targsted Panne 0
4 5/ 16,2008 Targsted Panne 0
4 6/ 16/2008 Targeted FPanne 0
4 6162008 Targeted FPanne 0
4 6/ 1672008 Targeted FPanng 1]
4 6/ 1672008 Targeted Fanng 1]
4 6/16/2008 Targeted FPanng 1]
4 G/ 1672008 Targeted Panng 1]
4 G/ 1672008 Targeted Panng 1]
4 6162008 Targeted Panne 0
4 5162008 Targeted Panne 0
4 5162008 Targeted Panne 0
4 5162008 Targsted Panne 0
4 5/ 162008 Targsted Pooled Holes 0
4 5/ 162008 Targsted Pooled Holes 0
4 6162008 Targeted FPooled Hales 0
4 6/ 16/2008 Targeted FPooled Hales 0
4 6/16/2008 Targeted Faoled Holes 1]
4 6/16/2008 Targeted Faooled Holes 1]
4 G/ 1672008 Targeted Paoled Holes 1]
4 G/ 1672008 Targeted Paooled Holes 1]
4 6 16/2008 Targeted Pooled Hales 0
4 5162008 Targeted Pooled Holes 0
4 5162008 Targsted Pooled Holes 0
4 5/ 162008 Targsted Pooled Holes 0
4 5/ 16/2008 Targsted Pooled Holes 0
4 5/ 162008 Targeted Pooled Holes 0
4 6/ 16/2008 Targeted FPooled Hales 0
4 6/ 16/2008 Targeted FPooled Hales 0
4 6/ 1672008 Targeted Faoled Holes 1]
4 6/1972008 Targeted Faoled Holes 1]
4 6/22/2008 Targeted Dry Mo YWater 1]
4 6/22/2008 Targeted Panng 16 moreg
4 6/2272008 Targeted Panng 15
4 52352008 Targeted Panne 3
4 5232008 Targeted Panne 2 mare
4 51232008 Targsted Panne |
4 51232008 Targeted Panne 1
4 51232008 Targsted Panne 0
4 51232008 Targsted Panne 0
4 62372008 Targeted FPanne 0
4 6/23/2008 Targeted Fanne 0]
4 6/2372008 Targeted Fanng 1]
4 6/2372008 Targeted Faoled Holes 5]
4 6/22/2008 Targeted Pooled Holes 5]
4 G/22/2008 Targeted Paoled Holes 5]
4 6232008 Targeted Pooled Holes 5
4 5232008 Targeted Pooled Holes 4
4 52352008 Targeted Pooled Holes 3
4 51232008 Targsted Pooled Holes 2
4 51232008 Targsted Pooled Holes L
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4 51232008 Targsted Pooled Holes i
4 5232008 Targsted Pooled Holes |
4 51232008 Targsted Pooled Holes |
4 §/23/2008 Targeted Pooled Holes 0
4 62372008 Targeted FPooled Hales 0
4 6232008 Targeted FPooled Hales 0
4 6/2372008 Targeted Faoled Holes 1]
4 6/2372008 Targeted Saturated Sail 1]
4 6/3072008 Targeted Flooded Areas 1
4 G/3072008 Targeted Flooded Areas 1
4 5/30/2003 Targeted Flooded Areas 0
4 6/30/2003 Targeted Flooded Areas 0
4 5302008 Targsted Flooded Areas 0
4 51302008 Targsted Flooded Areas 0
4 5302008 Targsted Flooded Areas 0
4 51302008 Targsted Flooded Areas 0
4 63072008 Targeted Flooded Areas 0
4 63072008 Targeted Flooded Areas 0
4 6/30/2008 Targeted Flooded Areas 1]
4 6/3072008 Targeted Flooded Areas 1]
4 6/3072008 Targeted FPanng 1]
4 G/30/2008 Targeted Panng 1]
4 G/30/2008 Targeted Panng 1]
4 6/30/2003 Targeted Panne 0
4 5302008 Targeted Panne 0
4 5302008 Targeted Panne 0
4 51302008 Targsted Panne 0
4 51302008 Targsted Panne 0
4 51302008 Targsted Panne 0
4 63072008 Targeted FPooled Hales 0
4 63072008 Targeted FPooled Hales 0
4 6/3072008 Targeted Faoled Holes 1]
4 6/3072008 Targeted Faooled Holes 1]
4 G/30/2008 Targeted Paoled Holes 1]
4 G/3072008 Targeted Paooled Holes 1]
4 5/30/2008 Targeted Pooled Hales 0
4 TI2i2008 Targeted Pooled Holes 1] $GPGGA .0, 66
4 TI&2008 4--1-100 Dry Mo Water 0
4 TI&2008 4--1- 80 Dry Mo Water 0
4 TI&2008 4--1-140 Dry Mo Water 0
4 TI&2008 4-1-0 Dry Mo Water 0
4 71812008 4--1-- 20 Dry Mo Water i
4 71812008 4--1-120 Panne 0
4 71812008 4--1--160 Pooled Holes 0
4 7182008 4--1-- 60 Pooled Holes 0
4 71812008 4--1-- 40 Pooled Holes 0
4 71812008 4--2-- 20 Dry Mo Water 0
4 71812008 4--2-160 Dry Mo Water 0
4 TIEI2008 42140 Dry Mo Water 0
4 TIGI2008 42120 Dry Mo Water 0
4 TI&2008 4--2-100 Dry Mo Water 0
4 TI&2008 4--2- 80 Dry Mo Water 0
4 TI&2008 4--2- 60 Dry Mo Water 0
4 TI&2008 4240 Dry Mo Water 0
4 71812008 4-2-- 0 Dry Mo Water 0
4 71812008 4--3-120 Ditch 0
4 71812008 4--3-- 60 Dry Mo Water 0
4 71812008 4--3--140 Dry Mo Water 0
4 71812008 4--3--160 Pond 0 Inverts
4 71812008 4--2-100 Pooled Holes 1
4 TIGI2008 430 Pooled Holes 1
4 TIEI2008 4-3-20 Pooled Holes 1
4 TIG2008 4--3- 80 Pooled Holes 0
4 TI&2008 4--3-40 Saturated Sail 0
4 TI&2008 4--4-100 Ditch 0
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4 TI&2008 44 60 Panne 5
4 TI8F2008 44 30 Panne 0 gps correct ? fish
4 TI&2008 44120 Saturated Sail 0
4 TI&2008 44140 Saturated Sail 0
4 71812008 4--4-- 20 Saturated Sail i
4 71812008 4-4-- 0 Saturated Sail 0
4 71812008 4--4-- 40 Saturated Soil 0 fish
4 7182008 4--4--160 Saturated Sail 0
4 TE8r2008 Targeted Dry Mo YWater 1]
4 Tar2008 Targeted Panng 2
4 TI8I2008 Targeted Panne 1
4 TI82008 Targeted Panne 1
4 TI8F2008 Targsted Panne 0
4 TI8F2008 Targsted Panne 0
4 TI8/2008 Targsted Panne 0
4 TI82008 Targsted Panne 0
4 TIE2008 Targeted FPooled Hales 2
4 TIE2008 Targeted FPooled Hales 2
4 T8r2008 Targeted Faoled Holes 2
4 TE8r2008 Targeted Faoled Holes 1
4 TEr2008 Targeted Faoled Holes 1]
4 Far2008 Targeted Pooled Holes 1]
4 F8r2008 Targeted Paoled Holes 1]
4 TI82008 Targeted Pooled Hales 0
4 TI8r2008 Targeted Pooled Holes 0
4 TI8F2008 Targeted Pooled Holes 0
4 TI8F2008 Targsted Pooled Holes 0
4 TI82008 Targsted Pooled Holes 0 dead pupas
4 711452008 Targeted Ditch 0
4 Ti14/2008 Targeted Dry Mo Water 0
4 Ti14i2008 Targeted Dy No Water 0
4 T1452008 Targeted Dry Mo YWater 1]
4 71452008 Targeted Dry Mo YWater 1]
4 T1452008 Targeted Dry Mo YWater 1]
4 T452008 Targeted Dry Mo YWater 1]
4 TI1452008 Targeted Dy Mo Water 0
4 T1452008 Targeted Dy Mo Water 0
4 TI1452008 Targsted Diry Mo Water 0
4 T1452008 Targsted Pooled Holes 0
4 T1452008 Targsted Pooled Holes 0
4 71452008 Targeted Pooled Holes 0
4 Ti14i2008 Targeted FPooled Hales 0
4 Ti14i2008 Targeted FPooled Hales 0 H20 off ditch
4 71452008 Targeted Faoled Holes 1]
4 71452008 Targeted Faoled Holes 1] typically 1S panne; internal ditch
4 T452008 Targeted Paooled Holes 1]
4 T452008 Targeted Paooled Holes 1]
4 F452008 Targeted Saturated Sail 1]
4 TI1452008 Targeted Saturated Soil 0
4 T142008 Targeted Saturated Soil 0 usually a panne
4 TI1452008 Targsted Saturated Soil 0
4 71452008 Targeted Saturared Soil 0 usually a panne
4 TI21/2008 Targsted Panne 0
4 TI21/2008 Targsted Panne 0
4 Ti2152008 Targeted FPanne 0
4 TI2172008 Targeted Fanne 0]
4 TI2172008 Targeted Fanng 1]
4 TI2172008 Targeted FPanng 1]
4 FI2172008 Targeted Pooled Holes 41
4 FI2172008 Targeted Paoled Holes 23
4 TI212008 Targeted Pooled Holes 27
4 TI212008 Targeted Pooled Holes 10
4 TI21/2008 Targeted Pooled Holes 3
4 TI21/2008 Targsted Pooled Holes 2
4 TI21/2008 Targsted Pooled Holes 2
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4 TI21/2008 Targsted Pooled Holes i
4 TI212008 Targsted Pooled Holes |
4 TI21/2008 Targsted Pooled Holes 0
4 TI21/2008 Targeted Pooled Holes 0
4 Ti2102008 Targeted FPooled Hales 0
4 Ti2152008 Targeted FPooled Hales 0
4 TI2172008 Targeted Faoled Holes 1]
4 TI2172008 Targeted Faoled Holes 1]
4 TI2172008 Targeted Faoled Holes 1]
4 FI2172008 Targeted Paooled Holes 1]
4 TI21/2008 Targeted Pooled Hales 0
4 TI21/2008 Targeted Pooled Hales 0
4 TI212008 Targsted Pooled Holes 0
4 TI21/2008 Targsted Pooled Holes 0
4 TI21/2008 Targsted Pooled Holes 0
4 TI28/2008 Targsted Panne 0
4 TI28/2008 Targeted FPooled Hales 0
4 TI28/2008 Targeted FPooled Hales 0
4 TI2812008 Targeted Faoled Holes 1]
4 TI2812008 Targeted Faoled Holes 1]
4 TI2812008 Targeted Faoled Holes 1]
4 FI2812008 Targeted Pooled Holes 1]
4 TI2812008 Targeted Paoled Holes 1]
4 TI28/2008 Targeted Pooled Hales 0
4 TI282008 Targeted Pooled Holes 0
4 TI28/2008 Targeted Pooled Holes 0
4 TI28/2008 Targsted Pooled Holes 0
4 TI28/2008 Targsted Pooled Holes 0
4 TI28/2008 Targsted Pooled Holes 0
4 TI28/2008 Targeted FPooled Hales 0
4 TI28/2008 Targeted FPooled Hales 0
4 TI2812008 Targeted Faoled Holes 1]
4 TI2812008 Targeted Faooled Holes 1]
4 TI2812008 Targeted Paoled Holes 1]
4 FI2812008 Targeted Paooled Holes 1]
4 TI28/2008 Targeted Pooled Hales 0
4 TI282008 Targeted Pooled Holes 0
4 TI28/2008 Targsted Pooled Holes 0
4 TI28/2008 Targsted Pooled Holes 0
4 TI28/2008 Targsted Pooled Holes 0
4 TI28/2008 Targeted Pooled Holes 0
4 TI28i2008 Targeted FPooled Hales 0
4 TI28/2008 Targeted FPooled Hales 0
4 TI2812008 Targeted Faoled Holes 1]
4 TI2812008 Targeted Faoled Holes 1]
4 FI2812008 Targeted Paooled Holes 1]
4 TI2812008 Targeted Paooled Holes 1]
4 TI2812008 Targeted Paooled Holes 1]
4 842008 41140 Dry Mo Water 0
4 842008 41160 Flooded Areas 0
4 342008 4--1- 80 Pooled Holes 0
4 842008 4140 Pooled Holes 0
4 842008 4--1- 20 Pooled Holes 0
4 842008 4--1-120 Pooled Holes 0
4 8/4/2008 4--1-- 60 Pooled Holes 0
4 8412008 4--1-- 0 Saturated Soil 0
4 8/4/2008 4--1--100 Saturated Sail 0
4 452008 4--2--120 Dry Mo YWater 1] Wi ack
4 8/4/2008 4--2-- 80 Dry Mo Water 0
4 8/4/2008 4--2-160 Flooded Areas 0
4 842008 4240 Pooled Holes 0
4 842008 42 60 Pooled Holes 0
4 342008 4-2- 0 Pooled Holes 0
4 842008 4--2- 20 Saturated Sail 0
4 842008 42140 Saturated Sail 0

- 205 -



Suffolk County Vector Control and Wetlands Management Long-Term Plan

Wertheim NWR Water Management Demonstration Project 2003-2008

Wertheim NWR Water Management Demonstration Project Data Report
Mosquito Larvae

Task 12
October 2009

Area Date Station # Caondition Total # Larvae Comments
4 342008 42100 Saturated Sail 0
4 842008 43120 Flooded Areas 0
4 342008 4320 Panne 0 fish
4 842008 43160 FPond 0
4 8/4/2008 4-2-- 0 Pocled Holes 3
4 8/4/2008 4--3-- 40 Pooled Holes 0
4 8412008 4--3-- 80 Fooled Holes 0 fish
4 8472008 4--3-- 60 Fooled Holes 0 W ack
4 8/4/2008 4--3--100 Pooled Holes 0
4 8/4/2008 4--2--140 Saturated Sail 0
4 842008 44160 Floaded Areas i
4 842008 4480 Panne 2
4 842008 44120 Pooled Holes 1
4 342008 4--4-100 Pooled Holes 0
4 342008 44 60 Pooled Holes 0
4 842008 44140 Pooled Holes 0
4 8/4/2008 4-4-- 0 Pooled Holes 0
4 8/4/2008 4--4-- 20 Saturated Sail 0
4 8472008 4--4-- 40 Saturated Soil 0 fish
4 452008 Targeted Fanng 1
4 452008 Targeted FPanng 1
4 452008 Targeted Panng 1
4 452008 Targeted Panng 1
4 842008 Targeted Panne 0
4 8142008 Targeted Panne 0
4 8142008 Targeted Panne 0
4 8142008 Targsted Panne 0
4 8142008 Targsted Panne 0
4 8i4/2008 Targsted Pooled Holes 1
4 8472008 Targeted FPooled Hales 1
4 8452008 Targeted FPooled Hales 0
4 452008 Targeted Faoled Holes 1]
4 452008 Targeted Faooled Holes 1]
4 452008 Targeted Paoled Holes 1]
4 8/11/2008 Targeted Dry Mo YWater 1]
4 811/2008 Targeted Panne 78,
4 81152008 Targeted Panne 13
4 8(11/2008 Targsted Panne 12
4 8(11/2008 Targsted Panne |
4 8112008 Targsted Panne 1
4 8112008 Targeted Panne 1 fish
4 81172008 Targeted FPanne 0
4 81172008 Targeted Panne 0
4 /1172008 Targeted FPanng 1]
4 /1172008 Targeted Fanng 1]
4 8/11/2008 Targeted Panng 1]
4 81172008 Targeted Panng 1]
4 81172008 Targeted Panng 1]
4 81152008 Targeted Panne 0
4 81152008 Targeted Panne 0
4 8(11/2008 Targsted Panne 0
4 8112008 Targeted Panne 0
4 811/2008 Targsted Panne 0
4 8112008 Targsted Pooled Holes 5]
4 81172008 Targeted FPooled Hales 2
4 /1172008 Targeted Faoled Holes 2
4 /1172008 Targeted Faoled Holes 1
4 /1172008 Targeted Faoled Holes 1
4 81172008 Targeted Pooled Holes 1
4 81172008 Targeted Paoled Holes 1
4 81152008 Targeted Pooled Holes 1
4 81152008 Targeted Pooled Holes 0
4 8112008 Targeted Pooled Holes 0
4 811/2008 Targsted Pooled Holes 0
4 8112008 Targsted Pooled Holes 0
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4 8(11/2008 Targsted Pooled Holes 0
4 8(11/2008 Targsted Pooled Holes 0
4 8(11/2008 Targsted Saturated Soil 0
4 8182008 Targeted Dy Mo Water 0
4 8182008 Targeted Flooded Areas 0
4 8182008 Targeted Panne 62 ball of larvae
4 /1872008 Targeted FPanng S0 ball of larvae
4 /1872008 Targeted Fanng o0 pball of larvae
4 /1872008 Targeted Fanng 22 not in open under spartina
4 8/1872008 Targeted Panng g lot H20
4 8182003 Targeted Panne 7
4 8182008 Targeted Panne 1
4 8/ 18/2008 Targsted Panne 0
4 8182008 Targsted Panne 0
4 8182008 Targsted Panne 0
4 8182008 Targsted Panne 0
4 8182008 Targeted FPanne 0
4 8182008 Targeted FPanne 0
4 /1872008 Targeted FPanng 1]
4 /1872008 Targeted Fanng 1]
4 /1872008 Targeted FPanng 1]
4 /1872008 Targeted Panng 1]
4 81872008 Targeted Panng 1] too much H20
4 8182008 Targeted Panne 0 ball of larvae
4 8182008 Targeted Pooled Holes 20
4 8182008 Targeted Pooled Holes 16
4 8182008 Targsted Pooled Holes 11
4 8182008 Targsted Pooled Holes 10
4 8182008 Targsted Pooled Holes 5
4 8182008 Targeted FPooled Hales 3
4 8182008 Targeted FPooled Hales 3
4 /1872008 Targeted Faoled Holes 1
4 /1872008 Targeted Faooled Holes 1
4 81872008 Targeted Paoled Holes 1]
4 8/1872008 Targeted Paooled Holes 1]
4 8182008 Targeted Pooled Hales 0
4 8182008 Targeted Pooled Holes 0
4 8182008 Targsted Pooled Holes 0
4 8/ 18/2008 Targsted Pooled Holes 0
4 8252008 Targsted Dy Mo Water 0
4 8252008 Targeted Dry Mo Water 0
4 81252008 Targeted Dy No Water 0
4 81252008 Targeted Dry No Water 0
4 /2572008 Targeted Dry Mo YWater 1]
4 /2572008 Targeted Dry Mo YWater 1]
4 82572008 Targeted Dry Mo YWater 1]
4 82572008 Targeted Dry Mo YWater 1]
4 82572008 Targeted Dry Mo YWater 1]
4 8252008 Targeted Dry Mo Water 0
4 8252008 Targeted Dy Mo Water 0
4 8252008 Targsted Diry Mo Water 0
4 8252008 Targeted Dy Mo Water 0
4 8252008 Targsted Dy Mo Water 0
4 8252008 Targsted Dy Mo Water 0
4 8252008 Targeted Dy No Water 0
4 /2572008 Targeted Dry Mo YWater 0]
4 /2572008 Targeted Dry Mo YWater 1]
4 /2572008 Targeted Dry Mo YWater 1]
4 82572008 Targeted Flooded Areas 1]
4 82572008 Targeted Panng 1] fish
4 8252008 Targeted Pooled Holes 0
4 8252008 Targeted Pooled Holes 0
4 8252008 Targeted Pooled Holes 0
4 8252008 Targsted Pooled Holes 0
4 8252008 Targsted Pooled Holes 0
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4 8252008 Targsted Pooled Holes 0
4 8252008 Targsted Pooled Holes 0
4 8252008 Targsted Pooled Holes 0
4 922008 Targeted Ditch 0
4 922008 Targeted Dy No Water 0
4 922008 Targeted Dy No Water 0
4 9372008 Targeted Dry Mo YWater 1]
4 92372008 Targeted Fanng 3
4 9272008 Targeted Fanng 2
4 9272008 Targeted Panng 1]
4 932008 Targeted Panne 0
4 932008 Targeted Panne 0
4 932008 Targsted Pooled Holes 19
4 932008 Targsted Pooled Holes 14
4 932008 Targsted Pooled Holes 5
4 932008 Targsted Pooled Holes 5
4 922008 Targeted Fooled Hales 5
4 922008 Targeted FPooled Hales 4
4 9272008 Targeted Faoled Holes 4
4 9272008 Targeted Faoled Holes 3
4 9372008 Targeted Faoled Holes 2,
4 9272008 Targeted Pooled Holes 1
4 9272008 Targeted Paoled Holes 1]
4 932008 Targeted Pooled Hales 0
4 932008 Targeted Pooled Holes 0
4 932008 Targeted Pooled Holes 0
4 932008 Targsted Pooled Holes 0
4 932008 Targsted Pooled Holes 0
4 932008 Targsted Pooled Holes 0
4 922008 Targeted FPooled Hales 0
4 922008 Targeted FPooled Hales 0
4 9/8/2008 4--1-- 20 Dry Mo Water 0
4 9/8/2008 4--1--160 Dry Mo Water 0
4 9/8/2008 4--1--100 Dry Mo Water 0
4 9/8/2008 4--1-- 60 Panne 1
4 QYE2008 41140 Panne i
4 YE2008 4180 Panne 0
4 E2008 4--1-120 Panne 0
4 9&2008 4140 Panne 0
4 9&2008 4-1-0 Saturated Sail 0
4 YE2008 4220 Dry Mo Water 0
4 982008 4--2-- 80 Dry Mo Water i
4 982008 4--2-100 Dry Mo Water 0
4 9/8/2008 4--2-- 0 Dry Mo Water 0
4 9/8/2008 4--2-- 40 Dry Mo Water 0
4 9/8/2008 4--2-- 60 Dry Mo Water 0
4 9/8/2008 4--2-120 Dry Mo Water 0
4 9/8/2008 4--2--140 Dry Mo Water 0
4 YE2008 42160 Pooled Holes 0
4 QYE2008 43120 Ditch 0
4 QE2008 4--3-140 Dy Mo Water 0
4 QE2008 4--3- 60 Dry Mo Water 0
4 E2008 4--3-40 Panne 0
4 Q&2008 43180 Fond 0
4 9/8/2008 4-2-- 0 Pooled Holes 1
4 9/8/2008 4--3-100 Pooled Holes 0
4 9/8/2008 4--3-- 80 Pooled Holes 0
4 9/8/2008 4--3-- 20 Pooled Holes 0
4 9/8/2008 4--4--100 Citch 0
4 9/8/2008 4--4-- 40 Flooded Areas 0
4 9Er2008 44 60 Panne 0 dead pupae & skins
4 YE2008 44140 Pooled Holes 0
4 QE2008 440 Pooled Holes 0
4 E2008 4--4-120 Pooled Holes 0
4 Q&2008 44 &0 Pooled Holes 0
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4 9&2008 4--4-160 Saturated Sail 0
4 9&r2008 4--4-- 20 Saturated Sail 0
4 9Er2008 Targeted Dy Mo Water 0
4 982008 Targeted Panne 0
4 982008 Targeted Panne 0
4 982008 Targeted Panne 0
4 982008 Targeted Panne 0
4 982008 Targeted Panne 0
4 982008 Targsted FPooled Hales 2
4 982008 Targeted Fooled Hales I
4 982008 Targeted Pooled Haoles 0
4 9sr2008 Targeted Pooled Haoles 0
4 9 Er2008 Targeted Pooled Haoles 0
4 9Er2008 Targeted Pooled Haoles 0
4 982008 Targeted Pooled Haoles 0
4 9&r2008 Targeted Pooled Haoles 0
4 9/ 16/2008 Targeted Flooded Areas 0
4 9162008 Targeted Flooded Areas 0
4 9/ 162008 Targeted Flooded Areas 0
4 9162008 Targeted Panne |
4 9/ 162008 Targeted Panne 0
4 9162008 Targsted Panne 0
4 9/ 162008 Targeted Panne 0
4 9/ 162008 Targeted Panne 0
4 9/ 162008 Targeted Panne 0
4 9/16/2008 Targeted Panne 0
4 9/ 16,2008 Targeted Panne 0
4 9/ 16,2008 Targeted Pooled Haoles 0
4 9/ 162008 Targeted Pooled Haoles 0
4 9162008 Targeted Fooled Hales 0
4 9162008 Targeted Fooled Hales 0
4 9/ 162008 Targeted FPooled Hales 0
4 9162008 Targsted Pooled Hales 0
4 9/ 162008 Targsted FPooled Hales 0
4 9/ 162008 Targsted FPooled Hales 0
4 9/ 162008 Targeted Pooled Haoles 0
4 9/16/2008 Targeted Pooled Haoles 0
4 9/ 16,2008 Targeted Pooled Haoles 0
4 9/ 16,2008 Targeted Pooled Haoles 0
4 9/ 162008 Targeted Pooled Haoles 0
4 9/ 16,2008 Targeted Pooled Haoles 0
4 9162008 Targeted Fooled Hales 0
4 9162008 Targeted Fooled Hales 0
4 9162008 Targeted Fooled Hales 0
4 9/ 16/2008 Targeted Pooled Holes 0
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Appendix F

Nekton Sampling
2008
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Angieila Apeites Calfmectes  Gypnmodor Funduies Fendulus Fupdies  Lucamia pans Palsemoneies Uk nown
. ¢ seen | 995 Loy | 0o rosirata quadracus sapidis varegates | diaphamus | hetermelitus lgize ifnidia spp. | Lba soo. spp kiliish Unknown
Bl Fation | Depthy | pbans] Mds fisbitsl ez | TP | ey | imon [Total Y8 ol Iraal™ P (ol |rotal™® frotal® [roml®™? |rowl™ [roal™? [raal®E |Total™® |Total™0 frotaltte
(em) (€] # Size # Size 2 Size # Size # Size Size @ Size # Size @ Size P Size 2 Size o Size @ Size
(rnrm) (i) (rnrmi) () (rnrr) (rnrmi) (mrm) (rnrm) (rnrm) (rrmi) () (rnrm) (rrmi)
Area

ceznzone] D1 71.8 74 0fFloo TidalCresk | 0734] 240 32| 755
sizvzooe] D3 125 12 5]Floa TidalCreek | OB48] 224 g.4] 8560 1] 160 6] 257] 1] 260 2] 200
szozome] D6 51.0 55 0fFloo Tidal C reck 0943] 238 E.5|  8.00 1] 23.0 1] 330
gizozooe]  TC-1 31.0 A0 0fFlo TidslCresk | O/BG] 236 g.3] /.50 1] 170 K| 2R
szozoe]  Toz 470 48 0fFloa TidalCrede | 0984] 230 6.9 560 9l RT3 2] 750
senzooe|  TC-E 36.0 39.00Flood Tidal Creek 0721] 231 8.0[ 530 1] 25.0
s 201 290|Flood | Tidarcreae [ 05BS[ 237] 11.5] 180
gezozone] Fi-44 32.0 Flood Fond 1.000] 273 3.3]  5.60 1] 260 3l 203
Br20z008] P1BA A Flood Pond 1000) 244] 136 480 3] BO3
Gznzoi] P88 17.0 Flood Fand 1000] 270 10.sf 3.04] 1] 650 5] 1657 1] 100
snzzom] DA 430 SEOfFlood | Tidaicrese | DB57] 204 3.3 264 El EIN] EIEEE ElE] =
gizzom] b3 19.0 26 0)Flood Tidal Cresk 0E95] 183 5.4 0.33] 1] 258.0
sizeome] DS 36.0 A41.00Floa TidalCresk | 0560] 216 47 218 27| 285 67| 49.9 11 290
snzzome]  TCA P2 44 2|Floo Tidal Cresk 0E38] 215 BE7| 4.03 2] 28.0
snzzoe]  TC2 368 43 8]Floo TidslCreek | 0837] 208 G 248 21 270 2l 380
sizzoe]  TC.E 39.00 B00|F oo TidalCreae | 0661] 2020 11.2] (.56 al 180
gizzom] T4 240 395]Floo Tidal Creck 0514] 200 4.1] 0.8 23] 208
sAzzome] P1-4A 28.0 Flood Fond 100o0] 217 03] 280 5] 28.8] 1] 320
sizzone] Fi-64 34.0 Flood Fond 1000 218] 134 1.67] a] 72 2 345
gizzom]| F1-2B 10.0 Flood Fond 1000f 1899 7a0 20 1] 650 2] 215 23] 27.0 3] 50
ngzom] oA 11.0 S540JEbh TidalCreske | 08T4] 120 29[ 16,30
wgzoe] e 10.0 Sb0jEbh TidalCresk | OREZ2] 132 b1 560
1wgeom] oS 12.0 350JEbb Tidal Cresk OE/8] 128 71 230 23] 38.0
ogzoe] 1o [:E] eI [SH) TidalCreae | 0379] 1810 241 BB
wgeom]  To.z 70 3Z0)E Tidal Cresk 0459 B9 43| 560 12| 352 BE5| 493
inmzome]  TC3 9.0 2610 Tidal Creek | 0585 45 3.8] 280
imizooe]  TC-4 10.0 180 Tidal Crede | 0345 46 270 180 3l 130
1072006] F1-44 238 El Pond ooo 59 3.1 370 5| 274 9] 30.67]
10.7/z008] P1GA 31.8 E Fond 000 kH| 88 6121 111200 20] 337 23] 422 2] 2507
10i7izo0e] P1-8-8 20.7 E Pord 000 16 0.4 870 1 30.0
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Wertheim NWR Water Management Demonstration Project Data Report
Nekton Sampling
2008
Anrgietlz Apeles Calinectes Crairodon Fundihis Fumdulus Fumdeles | Lucanis pars Palzemonetes Uk notn
I g wree | ¥ lesivie] 0o rosirats guatraces sapidus varcgztes | digphanks | hetormolitus lunize Menidia spp. Loz son. spp. kilis b Uniken unan
Bate, Sttfon: | Derth Depth [cm] e Hhbitat [ma2) Teme tppt) | (mgiL) |Total Ayg. Total Ayg Total A)_ug. Total Ayg. Total Ayg. Total A)_ug. Totall A)_ug. Total Ayg. T otal Ayg. Total A’."’g' Total Ayg. Total Ayg. T otal A)_ug.
f[om) cl Size Size Size Size Size Size Size Size Size Size Size Size Size
# # # # # # # # # # # # #
() () () () (rnrm) () (rnrm) {rorm) (rnrm) (rnrn) {rorm) (rnrm) ()
Area2
orgeons] D1 720 S00JFlon Tidal Creek 0612] 238 85] EEO 1] 190
E/18/2008 D2 51.0 81.04Floo Tidal Creek 11921 240 111 4.70 J.331.3
oigzons]  DE 355 J55])Flon Filled Ditch 0306 241 137 5.60 1 - 1] 740 2] -
srszoos] o [0 NMiF oo Tidal Creek 0.7 I [ [xd 1]
aiigzons]  TC-Z 6.0 Sb0JFloo Tidal  rede 0600] 249) 15.4] 640 2] 360 1] 450
srszoos|  TC-3 58.0 105.0fFlood Tidal Cre ek 0795 2220 11.5] E.10 1] 220
sigzoos] P23 B [ Flood Fond 1] 258] 140] 620 1] 300 1] a5.0 3] 117
Grgzo0s| Pe-5A 41.0 Flood Pond 1 24.0 156] /.80 1] E50 4] 558
aiiszons] Paea 36.0 Flood Fond 1] 236] 149 1230 1 -
szzome] Db 43.0 E30[Flood Tidal Cred 1.338] 222 58] 0,40 1] 220 1] 280
54132008 D2 bb.5 515)Flood Tidal ©re ek 1.014] 23.4 Gb| 2450 1] 3400 1] 287 400 357
arzeoe]  pa 31.0 37 DfFlood Filled Ditch 0E89] 224 52 520 4] 150 i 1 -
srzeoe]  TC 315 44 5fFlon Tidal Cresk 0811] 204) 100 0.43 2] 235
snzzoos|  TC-Z 47.0 50.0fFloo Tidal Cresk 0508 216 53] 0.16 14] 334
srwzoce]  To-3 28.0 A7 DfFloo Tidal Cre sk 0787] 238 7ol 280 1] 280 1] 321
srxzoos| F2-3B 62.0 Floo Fond il 275] 117 1.40
grwzoee] Pe-5 A 18.5 Floo Pand 1] 2a8] 13.4] V.80 18] 289 13 25.2 3] 200
snzzoms| P25 A 27.0 Flood Fond 1 2B.1 1300 710 5] 270 2B] 323 11 250 21 215 1] 220
tosizone]  ©ed 375 730JEhk Tidal Creek 0773] 13.8 =4 1.80 A 330
10/8/2008 D-2 46.0 S30JEbb Tidal Creek 0.7 449 132 941 1.10
e e R (I =13 Fillad Ditch 0E52] 1639 78] 265 1] 1520
10mzoms]  Teo 30.5 53 0§Ebb Tidal Creek 0 .B0E 1570 1200 0.kD
tomizone]  Tooz 20.0 A30JEh b Tidal G re ek 0526] 143 124] 1.20
1omeoe| 7oz 156.0 Za0fFbb Tidal Creek 0526 18.4] 8hk| 040
1omzome| F2-3B 37.0 El Pond 2.7 46| 0.65
1osvzoce] Pz-sa 3.0 Fond 43 64| 630 3] 3580 3] 277
10svzo0e]  PR-5 A 20.0 E Fond 40 7.h]  B.E0 1] 31.0 2] 250
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Wertheim NWR Water Management Demonstration Project Data Report
Nekton Sampling
2008
Angillz Apeies Calfectes | Cyprinodor Fundulis Fundulus Fupdules  iucaniz pana Falzemonets U nknown
o o 5 waer | s rosats | gusdrsows | sapidws | uadegates | digphanws | hetemcitus | lwise Menidis spp. Loz san. spp. killfis Unk o
7 res = =3 alin
Bste Sttlon: | Depth Depth [em] At Ratitat [m"z) Temp [pp(]y [mgiL) |Total v T otall a0y Total Sy Total oy Total Y Totall T Total g, Total Ay Totall Ao Total Ag. Total [Avg. Total [vg. T otal 2.
fem] ) # Size # Size # Size # Size # Size # Size # Size # Size # Size # Size % Size @ Size # Size
(i) () (rnrm) (rorn) (i) (i) (rnirm) {rorn) (i) () (o) () (i)
Area3

i1 772008 D-1 14.0 2004Flood |Plugged Ditch | 0.715) 27 .0 GE]_020
i1 7/2008| D-2 57.0 57 0fFlood |Plugged Ditch | 0679) 27 3 o3| 550 5] 31.3
5/ TI200E D-3 10.00 10.04Flood |Plugged Ditch | 0.549 228 Bgl 0.43 1] 30.0
i1 7/2008] D-4 5.0 22 0fFlood |Plugged Ditch | 0564] 27 4] 65| 103
grrizom| 08 42.0 42.D£: og ugged Ditch | 0543 24.1 7.7 530 1 - 3] _21.0 1.0 -
6/17/2008 D-6 37.0 A0.0fFlood |Plugged Ditch | 0970 260] 104 072 3] 16.3
gA7zom| D7 30.5] 305]Flood [Plugged Ditch [ 0910 231 143] 220 8] 188 B0l 162
er7zom| D8 2 27 2|Flood [FPlugged Ditch | 0496] 237 121] SE0 2] 300 17] 19.5) 10 130
5/17/2008 D-9 28.0 28.0JFlood |Flugged Ditch | 0.591 227 127 080
grrzom] oo 39.5 396 Flood [Plugged Ditch | 0.746]  24.1 18.2] 500 1] 130 o] 18.4
grazoe] o 15.0] 21.00Ebb [Plugged Ditch | 0e41] 3005 01] 010
5/132008 D-2 18.0 158.0JEbb  |Flugged Ditch | 0.B99] 227 03] 070 1] 130 13] 20.8
213200 D3 Diry Dry|E Plugged Ditch
S 37200 D-d Diry Dry|E Plugged Ditch
/12008 D-5 [l il [= Plugged Ditch | 0.718 227 8.3 027 1] 24.0
i1 372005 06 [l W) El Plugged Ditch | 0.494] 258 116] 017 [=x] T RE]
grmzom] D7 16.0 310 ugged Ditch | 0.474] 25.00 1200 006
5/13/2008 D-g 12.0 12.0JEbb  |Plugged Ditch 2500 124] D26 1] 350
5412008 D-2 18.0 15.0JEbb  |Plugged Ditch | 0.390] 2800 116] 023
grwzome] 010 14.0 140]Ebb  [Plugged Ditch | 0724] 2600 16.3] 10.50 [ P ] =]
1012008 D-1 21.0 220JEbb  |Plugged Ditch | 0.726] 208 54] 100 il =]
ioozoc| oz 14.0] 2b.0JEbb  [Plugged Ditch | 0.528]  21.5 9.4] 080
1041 V20| D-3 Eln] 10.0jEbb  |Plugged Ditch | 0.E29] 145 95] 130
10/1 V2008 D-4 5.5 S 0JEbb  |Plugged Ditch | 0.746] 2300 106] BOO
10102008 D5 2R.0 53 0)F Plugged Ditch | 0.301 5.4 1031 040
1oAnzoeE] DB 20.0) 43.0]E Plugned Ditch | 0520 s6] 149] 070 2] 320
101 V2 00| D-7 A41.01 44 D H Flugged Ditch | 0.709 4 5 77| 030 5] 30.5|
101 V2008 D2 28.0 A8 0fE Plugged Ditch | 0444 E 6.7] 020
101 0VZ008 D-9 25 1 a1 .D; ugge toh | 0498 5 4] == T
10nozom|  D-10 521 54 UJE Flugged Ditch | 0.729 O 184] 340 37] 401 15] 55.0 3] 520 43 282
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Woertheim NWR Water Management Demonstration Project Data Report
Nekton Sampling
200i
Angihiz Apeles Calfmectes | Gyprimodon Fundulies Fanduios Fundules | Lucaniz pana Falzemonetes U nknown
o bl sren | 725 oaininy| 0o roskats gusdravus sapidus i hetemeltus lunize Menidiz spp. Lbs soo spp. killfis Unknown
Bt Station: | Deeth |ipypar] Tide Fiabitsk ez | TP ey | o [Total A el froral ™8 ot Tetal™? Frotalf™?® o2 |Tawl®® frotal® |Tatal®? [rotal™® |retal9 |rotaltre
[erm] Ic) @ Size @ Size @ Size & Size @ Size @ Size & Size @ Size @ Size @ Size @ Size @ Size @ Size
(rmm) (mm) (mrm) {rnm}) {mrm} {mmj) {rmrm) (rnm) (rmrm) {mm) (o) (rmm) {mm)
Aread

BP0 o-1 50 15 0}Flood |Plugged Ditch | 0.491 229 77 025
Grgeons| bz 8.0 180]Flood |Plugged Ditch | 0576] 199 B4] 027
Bi192008 0-2 110.0 115 0}Flood |Flugged Ditch | 0.738] 21 B 45 502 1] 650
G| oa 9.5 A00fFlao ugged Ditch | 0.739] 209 19 270 3] 550 5] _GR.0 3] 3k0
57192008 D-5 S0.0 S00}Flood |Flugged Ditch | 0B32] 241 16| 550 1| 500 3| 44.7 2] 320
G|  bE 28.0 280JFlacd |Plugged Diteh | 0738] 242 ohB] 060 1] 29.0)
57122008 D-7 24.0 29 0}Flood |Flugged Ditch | 0B08] 238 1.2] 1.00
G|  ba 290 290Flacd |Plugged Ditch J 0B19] 285 18] 570 1] B0
57122008 D-3 220 220|Flood |Flugged Ditch | 0857 259] 195] 530
Grgeoss| oo 39.0 390JFlacd |Plugged Diteh | 0825] 258) 156] 750
8/142008 -1 9.0 220|Flood |Flugged Ditch | 0.433] 2100 183] 056 12] 14.2
arigzoE| Dz 25.0 A200Flood JPlugged Ditch [ 05600 2100 127 085 1] 160
21 A200E 0.2 85.0 86 0JFlood |Plugged Ditch | 0577 231 75 140 2] 220
2142002 -9 30.0 300fFlood |Plugged Ditch | 0380 207 4] 130 11 280
21 4200 0.5 14.0 14 0JFlood |Plugged Ditch | 0626] 220 271 280 41 283 11 240
£i1 42002 0-5 21.0 24 0fFlood |Plugged Ditch | 0796] 237 13 420 221 220 1 -
sHazoE| DT 13.0 27 5]Flao ugged Ditch | 0.735] 220 0.5 110 o] 24.0 4] 170
8/142008 D-8 17.0 27 OfFlood |Plugged Ditch | 0793] 24 .4 07] 360 28] 2535 4] 203
sHazoE| Do 13.0 1300Flood |Plugged Ditch | 0.480] 2200 2003] 075 26 181 1] 190
graz0m| o0 28.0 S50JFlood |FPlugged Ditch | 0825] 2200 107] 106 11 25.0
iomzomE|  bo1 20.5 35.0QFlood [Plugged Ditch | 0361 177 196] 5Sk0
10/7:2008 D-2 215 57 0fFlood |Plugged Ditch | 0555 137] 152] 1.40 4] 27.0
R 86.0 1000JFlood [Plugged Ditch | 0613 14.8) 56| 1450 1 -
10/7:2008 ) 16.0 54 0fFlood |Plugged Ditch | 0.476] 163] 124] 075 1] 260
AVTFr200 05 0.0 15 0}Flood JPlugged Ditch | 0580 T 4.4 210 2] 16.5]
10 TIZ00E [ 9.0 23 0)Flood |Plugoed Ditc 067D 7.4 20 3230 1] 400
10VF200 o7 50 21.0JFlood |Plugged Ditch | 0507 7h 09 270 11 170
10 TIZ00E -5 30.0 100 0 Flood |Plugged Ditc 0591 9.5 8.7 740 3] 223 1] 240
QU200 00 22.0 22.D¥F ood |Plugged Ditch | 0463 N g4 820
1072008 b0 16.0 180JFlood JPlugged Ditch | 0.701 5.7 11.3] 150
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Bird Survey
2008
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im HWR Water ation Project Data Report
Bird Survey
2008
Total 0-50 meters 1 50-100 meters =100 meters Fhy Ouer

Fixed Pt Species Species ha Count Total 0-3min_ | 3-5min [510 mind 0-3min | 3-5min | 5-10min [0-3min[ 35min_| 5-10min | 0-10 min
|__Date Area | Observer | Point | Walking Scientific Common G uild Code WExc FiyOQuer | & h sm'sLsm'sLsﬂhl = £5m| s hshis h shishshls h shils h shls h s_thl
202102008 FIF 0-1 W none
202172008 i JF 1 F Age l3ius phoenicens Red-winged Blackbird F asserine | RWBL 1
202102008 4P 1 F Larus argentatus Herring Gull Shorebird | HERG 2
2/21/2008 £IF 1-2 W Unide ntfied sparmow Unknown Sparmyw F asserine | UMNSP 1
272172008 £JF 2 F Unide ntfied sparow Lnknoen S parm v P assering | UMSP 2
202172008 FJE 2.3 W none
27212008 £IF 3 F Unide ntfied sparmow LInknown S parmow P asserine | UMSP 2
27212008 £ El F Branta canadensls Canada Googe gterfowd | CAGO 1
202172008 i JF 3 F Age l3ius phoenicens R ed-winged Blackbird P asserine | RWBL 10 10
272172008 i JF 3-4 W none []
272172008 1 TIIE 4 F Branta canadensis Canada Goose pvaterfond | CAGO 1 [1] 1
202102008 FJE 4-5 L none
22172003 7 JF 5 F Haligeetns eucocephalls Bald Eagle [Dther BAE & 1
202172008 iU 5 F AR3srubrpe s Amercan Black Duck aterfowd | ABDL 1
272172008 £JF S F Unige ntfled sparmow Unknown Sparmo P asserine | UNSP 2
2/21/2008 £JF 5-0 W oS
61 7/2008 £JF 01 W Cidothons palusas Marsh Wren F asserine | MANWER 1
5/ 712008 FJE 0-1 L Age l3ins phoeniceds Redingsd Blsckhird F aszerine | RWHL 1
5/1 712008 JJF 1 F COnv S Iac iy noo s AmErican Crove P aszerine | AMCE 2
B 72008 £ 1 F Cistothons pafustas Marsh Wiren P asserine | MAAR 311 1
51 72008 £ 1 F Age ains phoeniceus Red-winged Blackbird P aszerine | RWHL 2
B 72008 £JF 1-2 W Ammosplza caudacuts Saftmarsh Shamp-Tailed Sparow [P asserine | S5T5 A
/1 712008 JF 2 F Convis osStragus Fizh Croww F aszering FICR
B/1 772008 1 TIFJF 2 F Ardea aiba Great Egret ading GREG [] 1 1
B 72008 £ 2 F Anas platyrhynchos Mallard aterfowd | MALL 2 1
51 72008 £ 2 Cistothons pafustas Marsh Wiren P asserine | MAWR 3
6/1 712008 iU 2 Age l3ius phoenicens R ed-winged Blackbird F asserine | RWBL 2
6 72008 4P 2 F Ammospiza caudacuts Salimarsh Shap-Tailed Sparow [P asserine | S5TS il
61 7/2008 £JF 2 Ammod@mus mantinus Seaside Sparmow F asserine | SESP 1
61 7/2008 iJF 2 Egreita thula Snowy E aret ading SHE G 1
6/1 772008 JJE 2 Tachycineta fbicolor Tres Swallow P asserine | TR 1
B 72008 £ 2.3 Anas piatyrhynchos Mallard aterfowd | MALL 1
G5/1 712008 i JF 2-3 Tachycineta bicolor Tree Swallow F aszerine | TR 1
61 712008 iU 3 Falka 508 Meris American Kestrel [Other AMKE k]
61 72008 i JF 3 Clstothons paldsns Marsh VWren aszering | MAYWR 4
61 772008 1 TIJFE 3 Papdion halaetus Osprey [Other OSPR 1 [1] 1
51 772008 JJF 3 Age [3i0s phoeniceds R ed-winged Blackhird P aszerine | RWHL 2
5/1 772008 JJF 3 Fachycineta picolor Tres Swallow P aszerine | TRSW 3
£,/1 712008 JJF 3-. Ardes alba Creat Egret adin g CREG 1
B 72008 £JF 3- Anas platyrhynchos Mallard gterfosd | MALL 2
6 72003 FIF ER Age laius phoeniceus Red-winged Blackbird P asserine | RWHL 1
61 7/2008 £IF 3 Unide ntfied sparmow Unknown Sparmw F asserine | UMSP 1
61 7/2008 £ Himado rustica Bam Swallow F asserine | BARS 1
61 72008 £ Cistothonls pafstas Marsh Wiren P aszerine | MR 5]
51 772008 JJF E: Age [0S phoeniceds R ed-winged Blackhird F aszerine | RWHL 1
51 72008 £ Ammospira caudacuts Sattmarsh Shap-Tailed Spamow P asserine | SSTS 1
61 7120038 i JF F Egreita thula Snowy E aret ading SNEG 1
61 772008 i JF Tachyeinela bicalor Tree Swnallow aszering | TREW 2
B/1 772008 1 TIJFE 4 Catoptop hards semipaimatls Wil et | horehird WILL 1 [1] 1
5/1 7r2008 JJF 4.5 Papdion halaetls DEpre: [Other OSPR 1
51 72008 £JF 4-5 Ammodramus mantinus Seaside Sparrow P asserine | SESP 3
B 72008 £JF S Anas platyrhynohos Mallard aterfosd | MALL 2
B 72008 £JF S Cistothons pafustas Marsh Wiren P asserine | MANWR S
61 72003 4P 5 Cyignus olor hute Swan aterfowd | LIS 1
61 7/2008 iJF 5 Age lins phoenicens R ed-wWinged Blackbird F aszerine | RWBL 1
B 72008 £JF k] AmMmod [ 8 a8 Seaside Sparow P assering | SESP E;
5/1 772008 JJE 5 Charadons semipaimatys Semipalmated Plover S horehird SEFL 1
5/1 772008 JJF 5 Egretta thuiz ‘Sn oy E gret adin g ShHE G 2
£/1 712003 JJF 5 Tachycineta bicolor Tree Swallow P asserine | TRSW 1
T2352008 SJF 0-1 ReRE
7232008 1 TIFJF 1 Can s rachvriv oo s Amerncan Crovy F aszerine | AMCE [ o 5
71232008 £ Camduelis tristis Amercan Goldfinch P aszerine | AMGO 2
71232008 £ Quiscains quiscois Common Grackle P asserine | COGR 2
7232008 £ Sterna antiiamimn LeastTern Shorehird | LETE 1
7232008 £JF F Cistothors pafustas darsh Wiren P asserine | MAWR 2] 2
72302008 i JF Age [3ius phoeniceus R ed-winged Blackbird F asserine | RWHBL 5] 3
7/23/2008 £IF Ammospiza caudacuts Salimarsh Shap-Tailed Spamow [P asserine | S5TS 1
712372008 iJF F Egreita thula Snowy E gret ading SHNE G 4
/2302008 FJE F Catoptmop hards semipaim ates Wl et S horehird WILL 1
7232008 £ 1-2 W Cistothons pafustas Marsh Wiren P asserine | MAAR 2 it
72352008 JJF 1.2 Y Age [3i0s phoeniceds R ed-winged Blackhird F aszerine | RWHL E-|
712 30200 G 1-2 W Ammosplza caudacuts Saftmarsh Shap-Tailed Sparow |P asserine | S5TS 1
T2352008 £JF 2 F Himada resica Bam Swallow Fasserine | BARS 4
7232008 1 TIFJF 2 F QBRI S QUiSCE Common Grackle F asserine | COGR [] []
77232008 1 TIiJE 2 F Cistothonls paflstas Marsh Wiren P asserine | MANE 2 1] 2
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HWR Water ation Project Data Report
Bird Survey
2003
Total 0-50 meters | 50-100 meters =100 meters Fhy Over
Fixed Pt Species Species Alpha Count Total 0-3min_ | 3-5man [5-10 mind 0-3 min | 3-5min 5-10min [0-3 min| 3-6min 5-10 min | 0-10 min
Date | Area | Observer | Point| Walking Scientific Common Guild | Code [(ExclFiyf FlyOver [ s h shlshshls hsh|s hsh|s hsh|s h shlshshls h sh|s h sh|s h sn|

74232008 LF 2 F Pandion halzetus Ospre (Other OSPR [1] 1
7232008 LF 2 F Age l2ins phaeniceds R ed-wWinged Blackbird azsering | RWHEL 14 14
7/23/2008 LF 2 F Calop trop horus semipaim alus illet Shorebird | WILL 1
7/23/2008 LF 23 W Cistothons palustis Marsh Wren assering | MANR 1
742372008 HE 23 W Ammaspiza caudacuia Salimarsh Shap-Taled Sparow P asserine | 5T 1
742372008 HF 3 F Cistothams paiistys Marsh Wren azzering | MAaNE 3
742372008 fF 3 F Fangion halastus Qspre (Other QSPR 2
Ti23/2008 JIF 3 3 Age 2ins phoeniceds Red-winged Blackhird P asserine | RYWHL 5
Ti23/2008 LIF 3 F A mmosniz2 caudscuta Sattmarsh Shamp-Tailed Spamovy P asserine SSTS 1
7232008 JJF 3 F Caliaris pusiia Semipalmate d Sandpiper Shorebird | SES A& 5
232008 1 TI/JF 3 F Catoptmphords sermipalm alus Wil et Shorebird | WWILL 1 [1] 1
Ti23/2008 IJF 3-4 W none
712372008 I 4 F Hirundo rustica Bam Swallgw aszering | BARS 1
Ti23/2008 IJF 4 F Calidds minutiia Least Sandpiper Shorebird | LESA 2|
Ti23/2008 IJF 4 F Cistothons pafustis Marsh Wiren assering | MaNE 2
Ti23/2008 IJF 4 F Calidris pusiia Semipalmated Sandpiper Shorebird | SESA 2|
712372008 IF 4-5 W acne
7/23/2008 LF 3 F Himpdo ristica Bam Swallow Fasserine | BARS 1
Ti23/2008 HF & Ardea alba Great Egret ading GREG 1
7/23/2008 LF 3 F Cistothons palustis Marsh Wren Fassering | MANE 1
TI23/2008 LIF 3 F Pandion halaeius Dspre: [Cther DSPR 2
TI23/2008 LJF 3 E: Agel2ins phoeniceds Fed-wWinged Blackhird P asserine | RVWHL 2 3
TI23/2008 JJF 5 F. A mImospiza cauagcuta Sattmarsh Shamp-Tailed Spamovw P asserine S5TS 3
TI23/2008 1 TI/JF 5 F: Tachycineta bicolor Tree Swallow P aszerine | TRSW 0 1 1
94452005 JJF 0-1 A none
9742008 LIF F Convis brachyriynces Amerncan Crow P assering | AMCR 1
9452008 IJF F Carfuelstristis Amercan Gaoldfinch P assering | AMGO 1
Q742008 LJF F Larus argentatis Herring Gull Shorebird | HERG 3
9452008 IJF F Anas platyrhy nchos Mallard aterfovd | hWALL 3
9452005 IJF F Zenakla macmu Mouming Diove asszering | MODO 3
94452005 IJF F Age lgins phoeniceus R ed-winged Blackbird asserine | RWHL El
94452005 IJF F Cistothons palustis Marsh Wiren aszerine | SEWR 1
9/4/2008 LF F Caligrs pusiia Semipalmated Sandpiper Shorebird | SESA& 16 1 15|
942008 LF 12 W Canduelistristis American Goldfinch assering | AMGO [1] 3
9452008 IF 1-2 W Zenada macon hauming Dawve aszering | MODO [1] 1
97452008 1 TIJJF 1-2 W Pandion halzetys Osprey (Other DSPR 1 0 1
9452005 LI 1-2 W Ammodrmis mantim s Seaside Sparrowy P aszerine | SESP 1
27412005 JJF 2 F Convd s rachyrbynco s Amercan Crove P azzerine | AMCR
014 2003 JJF 2 F I ars argentatus Herring Gull IShorebird HER G 2 2
01412008 JJF 2 E Zengkd 3 macmiig ol ouming Diowe P asserine | MODC E £
94452005 JJF 2-3 A Ardea aiba Great Egret ading GREG 1
9742008 [JF 3 F Botaurys fentighosys American Bitem ading AMBI 1
9742008 JJF 3 Convids brachyriynees Amerncan Crow Passering | AMCR 2
9742008 LF 3 Ardea alba Great Egret ading GREG 2
9742008 LF 3 F ARds creccs Green-winged Teal steriowd | GWTE 12 3 12
9452005 MF 3 F Larys argentatus Herring Gull Shorebird | HERG 1 1
9452005 AF 3 Anas platyrhy nchos Mallard aterfond | MALL [1] [
9452008 1. ] E Cistothoms palustos Marsh YWren P aszerine | SEVWR 0 2
942008 1 TIIF 3-4 W Cistothoms paludtos Marsh Wren Faszerine | SEWVWR 1 0 1
94,2008 TIF L 3 Con s brachyrbyncos Amerncan Crove P asserine | AMCR 1
94,2005 LIF 4 F SHrnas vaigars European Starding P asserine. ELIST 1
3742008 LIF [l E: Ardes 2iba reat Egret ading SREG 5
21412005 LIF 4 E: Thinga mefanoiencd Greater Vel owlegs |§horebird SRYE 1
21412005 LIF £l F: L ars argentatus Herring Gull [Shorebird | HERG il
014 2003 LIF 4 F Zengkda macmiig o oLiming Dowe P asserine | MODO 1
94452005 MF 4-5 1 none
9452008 [ 5 F Thinga mefanoieycd Greater Vellowlegs Shorebird | GRYE 1
9742008 LF 5 F Calidns minutiia Least Sandpiper Ehnrehird LESA 2|
97472008 1. [ F Egretta thula Snovey E gret T ading SNEG 7|
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HWR Water ation Project Data Report
Bird Survey
2003
Total 0-50 meters 50-100 meters =100 meters Fhy Over
Fixed Pt Species Species Alpha Count Total 0-3 min 3-5min [5-10 mind 0-3 min | 3-5min 5-10min [0-3 min| 3-6min 5-10 min | 0-10 min
Date Area | Observer | Point | Walking Scientific Common Guild Code |(Excl. Fiyd FlyOver | = h sh|s h shls hsh]ls hsh| & hsh|s h sh|sh sh|s h sh|s h sh|s h sh

2/21/2008 2 LF 1 F Sturnels magna Eastern Meadowark Fasserine | EAME 1

242172008 2 IF 12 W acne

242172008 2 IF 2 F acne

202172008 2 IJE 2-3 W none

242172008 2 LIF o E CHTNS Y FREHS Morthem Harier [ ther MoHA 2

242172008 2 LIF 3 E Larys argentatus Herring Gull [Shorebird | HERG 13 13
202172008 2 IJF 3-4 W none o

24212008 2 LIF 4 F Linide ntfied sparmw LInknown S parn w P asserine | LINSP 0 2 1

202172008 2 IJF 4-5 A none [1]

20212008 z TI/JF 5 F Unide ntfled sparmw Linknown S parno s Passering | LINSP 1 [1] il

61972005 2 IJF 0-1 W none

641972008 2 I F Hirundo rustica Bam Swallgw aszering | BARS i

61 9/2008 2 IJF F Age lgius phoeniceus Red-winged Blackbird asserine | RWHL 1

61 9/2008 2 IJF F Ammospiza caudacuts Saltmarsh Shap-Tailed Spamrow |Passerine | S5TS 2 3

61 9/2008 2 IJF F Ammaodram s mantimus Seaside Sparmow asszerine | SESP 1

£49/2008 2 LF F Tachycineta bicalar Tree Svallow azsering | TRSW ]

6A8/2005] 2 LF F Calop trop horus semipalm alus illet Shorebird | WILL 1 2

6419/2008 2 F 12 W acne

6A8/2005] 2 LF 2 F Cistothons palustis Marsh Wren assering | MANE 2

641 9/2005 2 LIF 2 F Agel2ins phoeniceds Fed-wWinged Blackhird azserine | RWHL 1

£419/2008 2 HE 2 F Ammaspiza caudacuta Saltmarsh Shamp-Taled Sparow P asserine | 5T 4 1 3
| EEEEE 2 JJF 2 F. Tachycineta bicolor Tree Swallow azzerine | TRSW 3
Fi1 972008 2 TILIF 2-3 W none [1] [1]

E19/72008 2 IJF 3 F Convies brachyrhy neos Amercan Crow azzering | AMCR 2

£19/2008 2 HJF 3 F Cistothomns pafustos Marsh Wiren aszering | MANR 8

E19/2008 2 IJF 3 F Ammospiza cagdacuts Sattmearsh Sharp-Tailed Spamow P asserine | SSTS 2

E419/2008 2 I 3 Ammodramus mantim s Seaside Sparrow aszering | SESP 1

£419/2008 2 LJF ] F Tachycineta Bicoiar Tree Svallow assering | TRSW 1

61 9/2008 2 IJF 3-4 i none

6 972005 2 IJF 4 F Hirunpdo rustica Bam Swallow: assering | BARS 2

61 9/2005 2 IJF 4 F Cistothons palustos Marsh Wiren assering | MANR [

£419/2008 2 LF 4 F Agelgins phosriceus R ed-wWinged Blackbird azzerine | RWEL i

61 9/2008 2 LF 4 F Ammospiza capdacuta Saltmarsh Shamp-Tailed Spamrow |Passerine | S5TS 2

51 9/2008 2 JJF i £ Arnmnod ramus ot s Seaside S parnovy ASTErNe SESP 3

51 9/2008 2 TIJJF 4 E TEChycineta Bicalor Tree Svallow P aszerine | TRSYW 3 0 3

5i19/2005 2 IJF 4-5 W none

51 972008 2 LF 5 F Cistothons pafustos Marsh Wiren azserine | MANE [

£41 9/2008 a2 JJF 5 F Agelgins phoeneus R ed-winged Blackbird azzerine | RVWEL 1 1 1
£19/2008 2 LJF 5 F Ammospiza caudacuts Sattmarsh Sharp-Tailed Spamrow P asserine | SSTS 3

£19/72008 2 IJF 5 Ammodramus mantimy s Seaside Sparrow ozzering | SESP 2

£419/2008 i [JF 5 F Tachycineta Bicolar Tree Svallow aszering | TRSW 2

Ti25/2008 2 IJF 0-1 W none

712572008 2 I F Cistothomns pafusteis Marsh Wiren P assering | MANMR 2 1

TI25/2008 2 JJF F Pandion halaetus Ospre (Other OSPR 1
252008 2 IJF F Ammaodramus mantimy s Seaside Sparmow P as=ering | SESP 2 1

252008 2 IJF F Calop trop horus semipaim atus Willet [Shorebird | WILL il

7i25/2008 2 IJF 1-2 W none

7r25/2008 2 TIHE 2 F Sterna forsten Fasters Tern Sharebird | FOTE [1] 1 1
Ti25/2008 2 IJE 2 F Ardea 2iba Great Egret ading GREG 1
7252008 2 JJF 2 F Larus stacifa Laughing Gull [Shorebird | LAaGU 1
Jr25/2008 2 IF 2 F Cistothons pafustis Marsh Wiren P aszerine | MANRE 3

Ti25/2005 2 JJF 2 E: Pandion halzetys CISpre: (Cther DSPR 1
72572008 2 IF 2 Ammodrimus mantime s Seaside Sparrowy P asserine | SESP 2

TI25/2008 2 JJF 2 F Catoptrmp horys semipaim atus 14| et IShorebird WL

T2 57200 2 IJF 2-3 W none

T2 57200 2 IJF 3 F Lams argentatus Herring Gull Sharebird | HERG 3
712572008 2 IJF 3 F Cistothoms pafusteis Marsh Wiren aszering | MANR S

TI25/2008 2 LJF 3 Age 12ils phoeneus R ed-wWinged Blackbird aszerine | RWHEL 2

71252005 P JJF 3 E Catop trop hory s semipaim atis Willet Shorebird WWILL 1 1 2
Ti25/2008 2 TIVFE 3-4 W Rone o [1]

742572008 2 HF 4 F Caldns minutifa Least Sandpiper Shorehird | LESA 1

72572008 2 LF 4 F Cistothoms pafistris Marsh Wiren P aszerine | MANWRE 7

Ti25/2008 2 JJF 4 E: Pandion halaetys Dspre: (Other DSPR

Ti25/2008 i JIF L F Arnmnod ram s manting s Seaside S parnovy P asserine. SESP 1

Ti25/2008 X JIF L F A mmod2am s cadada cotn s Sharp-Tailed Spamow P asserine STSE 1

7)25/2008 2 JJF 4 F Catoptmp horus semipaim aius 14l et [Shorebird WWILL 1

72572008 2 IJF 4-5 W none

72572008 2 LF 5 F Hirundo mishica Bam Swall o P asserine | BARS 1
Ti25/2008 2 LF H F Sterna forsteq FostersTern Shorehird | FOTE 2
TI25/2008 2 JJF 5 F Calidns minubiis Least Sandpiper tShoreb'rd LESS 1

742 57200 2 JJF 5 F Cistothoms pafusteis Marsh Wiren P az=erine | W AME 2

7252008 2 /. & 26 RaKIa MECTNE Mouming Dove Passering | MODO 1

THE52008 2 /. B Ammodramis mantinu s Seaside = parmow P asserine | SESP

712572008 2 TIFE 5 F Egretta thuia Snowy E gret ading SMEG 1 [1] 1

-221 -



Suffolk County Vector Control and Wetlands Management Long-Term Plan Task 12
Wertheim NWR Water Management Demonstration Project 2003-2008 October 2009
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Bird Survey
2008
Total 0-50 meters: 1 50-100 meters >100 meters Fhy Over
Fized Pt Species Species Alpha Count Total 0-3 min 3-5min |5—1ll min 0-3min | 3-%min | 5-10min J0-3min| 3-5min 5-10 man | 010 min
Date Area | Observer | Point | Walking Scientific Common Guild Code |(Excl.F Fiyover | s h smishshlshshls hsh|s hsh|s h shlfshshls h sh|s h sh|s h sn|

Fi25/2008 2 /. 5 F Catoptmp hords semipaimates W Il et S horebird WWILL 4
Q052008 2 4 0-1 W none
9,352008 2 JJF F Anas crecca Green-yWingsd Teal aterfo ETE
9r5,2008 2 J. F Larus argentatis Herring Gull 'S horebir HER G
9r302005 2 J. F Calans minatifia Least Sandpiper S horehir LESA
Qr5 2008 2 J. F Calidris pusinia Semipaimated Sandpiper S horebir SES &
QISr20035 =2 4 F Egretta thuia Snowy Eagret ading SHNEG 5 3
9r512008 2 ! F Catoptmp hords semipain atis Wil et [Shorebird | WWILL 1
QISr2005 2 4 1-2 W nane
97572008 2 [ 2 F Coni & Brachyrhy noas Amencan C o P as=ering | AMCRE 3
9052008 2 T 2-3 W nane o []
9r352008 2 J. 3 F Con s brachyrby noos Ame i can Crovy P assering | AMCRE 1 1
9r5520058 2 J. 3 F Anas discors Blue-Winged Teal aterfowd | BVVTE 1 1
9r352005 2 JJF 3 F Arded herodia s Grest Blue Heron ading GTEH 1 1
Oy 2008 2 J. 3 F AREs creccd Creen-winged Teal aterfowd | GWITE 58 55
91512008 2 J, 3 F Larus argentatns Herring Gull S horebird HER G 1 1
9r512008 2 S 3 F Anas piatyrhynchos Mallard ateriowd | MALL 11 a1
QISr2005 2 4 3-4 W naone []
SISr2005 2 4 F Anas creccd Green-winged Teal aterfowd | GWTE 1 12
QISF2005 2 IJF F Larus argentatus Herring Gull Shorebird | HERG 1
9/5/2008 2 i. F Caligns minuiiia Least Sandpiper = horehird LESA 3
9/5/2008 2 i. F Archilochus cobbns Ruby-Throated Hummingkind P a==erine | RTHL 1
9r352005 2 JJF F Cigtothors painstns Marsh \Wiren P assering | SEVWR 1
Qr5i2008 2 TIJ. 4 F Egretta thula Snovey E gret ading SME G 1 [1] 1
Q5512008 2 [ 4 F Catoptmp hords semipain atus Wil et [Shorebird | WWILL [1] 1
QISr2005 2 4 4-5 W nane []
QrSi2008 2 ] 5 F Anas discors Blue-Winged Teal aterfowd | BWTE 1 g
SISF2005 2 4 5 F Anas crecca Green-winged Teal aterfowd | GWTE 28 28
QISr2005 2 4 5 F Larus amgentatus Herring Gull Shorebird | HERG 1
9/5/2008 2 4 E F Anas plabyrfynchos Mallard aterfow ALL 1
9/5/2008 2 i, 5 F Earetia thula Snovwy E gret ading SHNEG <}
9r552005 2 JJF 5 F Tachycineta hicolor Tree Swallove P asserine | TRSW 2
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im HWR Water ation Project Data Report
Bird Survey
2008
Total 0-50 meters 50-100 meters >100 meters Fly Quer
Fixed Pt Species Species Alpha Count Total 0-3 min 35min 10 mind 0-3min | 3-5min | 510min [0-3 min | 3 -%min 510 min | 010 min
Date Area | Observer | Point | Walking Scientific Common Guild Code [(ExclL.Flyd FiyOQwer | = h sh|is hsh|s hsh]ls hsh|s hsh|s h shlshshis h sh|s h sh|s h sfhl
2/2142008 3 iJF 01 W none
2/21)2008 3 JJF 1 F CIRzHS Oy anels ot hem Harrier (Other M OHA8 1
272172008 3 £JF 1 & Branita can adensis Canada Goose aterfond | CAGO 2 4
2/21)20058 ] JJF 1 F Larus argentatls Herring Gull [Shorebird | HERG 2
2/2142008 3 iJF 1-2 W nane
2/21J2008 3 JJF 2 F Ardes herodias Creat Blue Heron ading GTEH 1
202142008 3 iJF 23 W nane
272152008 3 iJF B F Ardea herodias Great Blue Heron ading GTEH 1
272172008 3 #JF 3 F Brania can adensis Canada Gooss WWaterfowd | CAGO 2
272152008 3 TIJF S F Unige pttied sparow Inknown S parnowy P azserine | UMSP 1 [1] 1
22172008 3 SJIF 3 F Ask fammeus Short Eared Gl Other SEQW 1
2/21)52008 3 JJF 3. E AR as rige s Am erican Black Duck aterfowd | ABD G
5/1 352005 3 JJF 0-1 A AQelaius phosnicels R ed-winged Blackbird azserine | RWBL 1
51 92005 3 £JF F Himnpdo rsdica Bam Swallaw aszerine | BAR 1
61 92008 3 £JF F Cistothoms palustis Marsh Wren azzerine | MANMR 4 4
61 952008 3 iJF F Agelaius phoeniceds Red-winged Blackbird asserine | RWHL 3
61 952008 3 iJF F Rals Nk oz *irginia Rail Shorebird MR A 4
61 842005 3 iJF 1-2 W Cypnus ofor Mute Swen aterfond | LIS 3
6/1 842005 3 iJF 2 F Hirundo rustica Bam Swallow asserine | BARS 1
61 942008 3 iJF 2 F Agelaliusp hoeniceds Red-winged Black bird asserine | RWHL 5|
61 942008 3 iJF 2 F Ammospiza cawdacyta Saltmarsh Shamp-Tailed Sparow |Passerine | S5TS 1
6/1 92005 3 I 2 Egretta thula Snovey Egret ading SMEG 1
| BIEFDE 3 TILIF 2 F: Catoptmphords semipaim st s illet = horehird AILL 2 [1] 1 1
61 052008 3 IJF 23 F Larus argentatys Herring Gull Shorebird | HERG 1
61 92008 3 £JF 3 F Cistothoms palustis Marsh Wren aszerine | MANR 2
61 942008 3 iJF 3 F Frogne subis Purple Martin asserine | PLIMA 3
6/1 842005 3 iJF 3 F Agelaius phaeniceus Fed-winged Black bird asserine | RWHL 2| 1
61 842005 3 iJF 3 F Caloplmphorus semipaimatus Willet Shorebird | WILL
7252008 3 4JF 01 W neae
72552008 3 iJF F Calidns minatifa Least Sandpiper Shorebird | LESA 4 41
/2572008 3 #JF F Cigtathoms palugtis Marsh Wren assering | MANR 2 2
72552008 3 JF F Zenaida mAcmi g Mouming 0ove azsering | MODO 1 1
72552008 3 ME F Agelaius phosnicels R ed-wyinged Black bird azserine | RWHL 11 3 5]
72552008 3 LF F Calidris pusilia Semipalmate d Sandpiper Shorebird | SESA 7 7|
J255200; 3 TIHLF 1 F Catoptophords semipaim atus Willet Shorebird | WILL 1 [] 1
72502005 3 MF 1-2 W none. [1]
71252005 3 MF 2 F Cona s brachyrhyneos American Crow P asserine | AMCR 2 2|
/25,2008 3 HF 2 F Cistothoms palustis Marsh Wren Fasserine | MAMR 1 1
7/25/2008 3 MF 2 F Agelalisp hoeniceds Red-winged Black bird P asserine | RYWHBL 13 3| 10|
72552008 3 LE 2 E Eomeita thala Snowey Egret ading SMEG 1
772542008 3 HME 23 W RGRE
/252008 3 HE 3 F Cigtothomis palugtns Marsh Wren aszerine | MANMR 2
723552008 3 LIF 3. F Agelaius phosnicels P ed-wvinged Blackbird azserine | RYWHL 5]
72552008 3 JIF 3 E: A mmospIa caudacuts Saltmarsh Shap-Tailed Sparow P asserine | SSTS 1
/252008 3 HF 3 F Ammod@amus mantimys Seaside Sparrov aszerine | SESP il
9/5/2008 3 HF 0-1 W nane
9/5/2008 3 I, 1 F ARas discars Blue-YWinged Teal paterfowd | BVWTE 1
9/5/2008 3 TILF 1 F Larws argentatus Herring Gull Zhorebird | HERG [] 2 2
/52008 3 MFE 1 F Circis oy anens Morthern Harmier (Ciher MOHA 1
97572008 3 HE 1 F Cistothomis palustns Marsh Wren P asserine | SEVWR 2
9/5/2008 3 ME 1 F Calidris pusilia Semipalmsted Sandpiper S horehird SESA 3
9/5/2008 3 ME 1-2 W none
S /52008 3 LIF 2 F I arus argentatls Herring Gull [Shorebird | HERG 5
S /5/2005 ] JIF 2 F ARelaius phoenicels R ed-wvinged Black bird P azserine | RVWHL 1
9/5/2008 3 JF 23 W nane
9/5/2008 3 LF 3 F Pandion haligetus Ospre: (Other OSPR 4
9/5/2008 3 [ e F Tachycinela bicolor Tree Swallow P asserine | TRSW e
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im HWR Water ation Project Data Report
Bird Survey
2008
Total 0-50 meters: 50-100 meters =100 meters Fhy Over
Fized Pt Species Species Alpha Count Total 0-3 min 3-5min 510 mind 0-3min | 3-5min | 510man J0-3min| 3 5min 510 min | 010 min
Date Area | Observer | Point | Walking Scientific Common Guild Code |(Excl. Fiy§ Fly Over € h shishshlshsh]ls hsh|s hsh|s h shishsh(s h sh|s h sh|s h shj
20212008 iJE 0-1 W none
202172008 JJF 1 E: Ageizins phoeniceus R ed-Winged Blackhird P sszerine | RWHL 1
20212008 iJF 1-2 W none
202172005 P 2 E Ageizins P hoeniceus Fed-Winged Blackhird P zsserine | RWEL 115 15 100
2021 2005 iJF 2 F Sturneliz magna Eastern Meadowdark P sserine | EAME 10 i0
2621 L2008 £ E Anasbrbes Amercan Blad: Dudk aterfowd | ARDL
2621 L2008 £JF W nane
202172008 iJF E CIRCUS CY SReUs Mot hem Harier (Other MNOH A& 1
242172008 iJF i Rane
202172008 TIJF F Sturneliz magna Eastern Meadowark P a=serine | EAME 1 [] 1
|ZF1 J2005 JJF F Linide ntfied sparmw LInknovwn Sparroyy P &=szerine | UNSP 4
B 82008 s W Catoptrophoris semipain 2tns Wil et S horebird | WILL 2
61 §2005 P E AR2s e s Amerncan Black Duck aterfovd | AB0
B4 52005 £JF Hirndo rustica Bam Swallow azzerine | BAR
641 852008 I JF StrnUs vaigans European Stading gzserine | EUS 1
6152003 iJF Agelaius phoeniceds R ed-Winged Blackbird asserine | RWBL 3
61 82008 iJF Tachyelneta bicoiar Tree Swallow gssering | TRSW
61 52005 P Linide nivied sparow Unknown Sparrow asserine | UNSP
61 52005 4P F Catoptmphorus semipaim ains Wil et Shorebird | WILL 3
61 8/2008 £JF W noRe
641 52003 JF B Mycticorax nycticorax Black Crowned Might-Heron ading BCMNH 2
641 §2005 P B Cigtothorls palnstns Marsh wren P assering | bAWRE >
| EEEEE TILJF E Arprnodramn s mantin us Seaside S parrow P asserine | SESP 2 []
51 552005 £ F Catoptmphorys semipain 2iis Willet Shorebird | WILL
541 82008 £ JF W Cistothoris pafustos Marsh Wiren P asserine | MAWER 1
6152008 iJF Wy Egretts thula Snowwy Egret ading SNEG 1
61 52005 4P W Catop trophores semipaim 2ius Wil et Shorebird | WILL 1
6 52005 4P Conws brachyrhy neos Amercan Crow asserine | AMCR
61 8/2008 £JF Hinundo restica Bam Swallaw asserine | BARS 3
641 52003 JF Anlea alba Great Egret ading GREG 1
B4 542005 iJF Cighathons paiistds Marsh en P s=sering | WAYE 4 4
641 82008 JF Catop tron hard s semipain st s W Il et S horehird WILL 2
641 82008 5JF none
B4 52005 iJF Hirnd o rustica Bam Swall o P &sserine | BARS i
6 EL2008 TIF Bombyclia cedrom i Cedar Wading P asserine | CE DY 4 [] 4
61 52005 4P Sturnus valgans European Staring P asserine | ELIST 4
61 52005 4P Fudocimus abus Glossy |bis ading GLIB
641 52003 iJF Zenakla macmirg Mouming Dove gsserine | MODO 1
641 52003 iJF Agelaivs phoeniceds R ed-\WWinged Blackbird ssserine | RWBL 1
61 52005 JF Tachycineta bicolar Tree Swallow azserine | TRSW
641 82008 JF Catop tron hard s semipain st s W Il et S horehird WILL
7i2 82008 £ none
752 82008 £ Hinndo rustica Bam Swall o azzerine | BARS g
7 r2 82008 s Cistothoris pafustos Marsh wWiren azzerine | M&AVE
7252005 P TR hycineta bicolor Tree Swall ove azserine | TRSW 1
71252005 £JF Catopimphoris semipain 2ius Whillet Sharebird | WILL
772852008 £JF W noRe
772842008 TIAE F Hinnde restica Bam Swallaw F asserine | BARS [] E] 3
72 842008 iJF F Cighathons pafistys Marsh ren P sssering | WAYE 2
71282008 JF E Arrodran s 2ot Ws Seaside Sparnow P s=sserine | SESP 1
712 82008 £ W none
71282008 i E Branta canadensis Canads Gooss aterfowd | CAGO 2
/i 82008 s B Lars marnns Great Black-Backed Gull Shorebird | GEBG 3
7252005 s F Cistothoris pafustis Marsh wiren P ssserine | MAYE 2
7252005 iJF W none
712852008 £ JF E Hirnndo rustica Bam Swallaw azzerine | BARS 12 12
72 ER2008 iJF Zenakia macmurs Mouming Dove gssering | MODO [] 3|
TI2E2008 iJF Agelaius phoeniceds R ed-Winged Blackbird sserine | RWBL [] 3
71282008 I JF B Arrodran s R antin ws Seaside Sparnoww azserine | SESP [] 2
7i2872008 TIJF F Armodraamus cauddacuty s Sharp-Tailed Spamow P asserine | STSP 1 []
7282008 JJF F Jachycineta bicolor Tree Swall ove P &sserine | TRSW 1
9042008 s W none
97472003 P E Cyanocitta cristats Blue Jz P a=zerine BLJA 2
97472003 IJF F Ardes 2iba Creat Egret ‘ading CREG - 2
0/4,20038 iJF F Caligrds minutila Least Sandpiper Shorebird | LESA
944,2008 iJF 1-2 Wy Caligrds minutilia Least Sandpiper Shorebird | LESA 2
9i4r2008 £ JF 1-2 W Aramosplza ca udscuta Sattmearsh Sharp-Tailed Sparow [P asserine | S5TS 2
9742003 P 2 F Zenakia macours Mouming Diove asserine | MODO 1
97402003 4P 2 F Ammospiza caudacuta Saltmarsh Shap-Tailed Sparow [P asserine | S5TS 1
9/4/2008 iJF 2 E Tachyeineta bicolar Tree Swallow assserine | TR 30 30
9/4/2008 £JF 2.3 W Anas plabyrhynchos allard aterfond | MALL 1 il
EEELE P 2-3 A Ao spiza cabdacits Sattmarsh Sham-Tailed Sparovw |P asserine | SSTS 1 1
Q742003 4 TILJF E Phalzcrocorg= spp Z om ora nt Py aterfosd | LINCO 0 1 1
0/4:2008 TIAF E Zenakla macmurs Mouming Dove P asserine | MODO [] 1 1
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HWR Water Demonstration Project Data Report
Bird Survey
2008
Total 0-50 meters 50-100 meters =100 meters Fhy Quer
Fixed Pt Species Species Alpha Count Total 0-3min_| 3-5min [5-10 ming 0-3 min 3-5min 5-10 min | 0-3 min 3-5min 5-10min | 010 min
Date Area | Observer | Point | Walking Sciertific COMmImon G uild |_Code Excl. Fhy Fhy Over = h sm'slsmiﬂsrh s hsh|l = hsh|/s h shlshahl(s h sh|s h shls h s.rhl

Q542005 4 SIF 3 E Cistoth oris pRinstis Marsh vwren P asserine | SEVWR 1
/472005 E JJF 3-4 W Zenakla macmu s houming Dove P asserine [s]s]s] 2]
942005 4 LIF 4 F Fgretia thuiz Sno E gret ading ShE G 1
9/4/2005 4 iJF 4 F L e nbified heron Il nk nowan Herron ading LIMNHE 1
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